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CHAPTER - I 


IHTRQDOCTIQH & BEnSH QE LITERATHBE 


It has long been recogniaed that the study of 
the histology of the epidermal appendages of leaf is 
an aid to the recognition of species and to their 
classification. Angiosperms show diverse epidermal 
characters which were recognised by Prat (1948) into 
three categories Viz, Stomata, Epidermal cells and 
Hairs and often correlated with taxonomic 
delimitations. The use of epidermal appendages in 
taxonomy has been well recognized. (Metcalfe & Chalk 
1950). 

Plant hairs are the most important component of 
the plant epidermis and have attracted great 
attention of descriptive and experimental botanist. 
Weiss (1867) & De-Bary (1884) initially defined*, 

trichomes are Unicellular or Multicellular structures 
which originate from epidermal cells and develop on 
the surface of various organs. In Netolitzky’s (1932) 
opinion such defination should in addition include 
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the function of trichomes (absorbtion, secretion, 
storing etc.). Cowan (1950) adopted the term 
"Trichome" from Greek, meaning " a hairy covering 
Trichomes or plant hairs are most useful amongst all 
the anatomical features for systematic comparisons of 
Angiosperms. Solereder (1908) in his ‘‘Systematic 
Anatomy of the Dicotyledons" writes; “The systematic 

value of the hairy covering is very great This 

is because of their wide occurence, variety in froms, 
ease of preparation for study and the close relation 
of their variation patterns to the taxonomic system 
(Carlquist 1961). 

Trichomes might have attracted the attention of 
botanists from the early days. Linnaeus (1735) 
distinguished the trichome as a subsidiary organ 
along with stipules, bracts, spines, thorns, and 
tendrils of the plants called the “fulcra". Jung in 
his "Isogoge Phytoscopia" ( of Sachs, 1890 P.61) has 
defined trichome on a scientific basis for the first 
time. According to him trichomes are the structure 
borne by the upper part of the plants and are of 


secondary rank as compared to the stem, leaf, flower 
Thft tfirm trichome is used in a very broad 



sense 


to designate collectively all 


diversified 

Unicellular and Multicellular a£»i>endageu t.hat 
develop from epidermal cells. But Netolitzky (1932) 
has shown that the basal portion of many 
Multicellular trichomes is derived partly from 
epidermis and partly from hypodermal cells. According 
to De Bary (1884) such structures are called 
emergences. This clearly shows that demarcation 
between trichome and emergence can not easily be 
marked out. For clearcut understanding of these 
structures, a comparative ontogenetic study of large 
number of plants of different groups is essintial. 
Ramayya (1964) in the light of the ontogenetic and 
comparative morphological evidences of serveral 
Angiosperms concluded that, trichomes are distinct 
from the emergences. Levin (1973) defined the term of 
trichome as a hair like appendages extending from the 
epidermis of aerial tissues. 



Trichomes which are very common on 


in a multitude of forms 


furnish a rich field for 


morphogenetic investigations. But the interest in 
trichomes has long been quite superficial in earlier 
days. The consideration of trichome character for 



taxonomic delimitation came into existence by 
Hanstein as back as 1868, who has figured Glandular 
hairs on the leaf bud of Aza lea indica,_L. Hairs of 
this species were further studied, described and 
illustrated by Rauter (1870). Glandular trichomes 
have been the subject of various workers such as the 
early one of the Martinet (1872), Fenner (1904), and 
Solereder & Meyer (1933). In recent past Carlquist 
(1958, 1959a, & 1959b) studied the structure and 

ontogeny of Glandular trichomes of Medinae,_ Caiydenia 
and Hnlocarpa. Recently excellent studies have been 
carried out by many workers on the , development, 
structure and morphology of Glandular trichomes of 
different types in different families such as 
Luttge( 1971), Hammond & Mahlberg (1973, 1977, 1978) 

Unzelman & Healey 1974, Oleson 1975, Akers et al. , 
(1978), Turner et al., (1978), Tiwari (1978), Vermeer 
& Peterson (1979a, 1979b) Kreitner & Sorensen 

(1979a), Werker & Fann (1981, 1982), Franceschi & 
Giaquinta (1983), Vincent, Franceschi & Giaquinta 
(1983), Kelsey (1984), Ascensao & Pais (1987), 
Oliveira et al., (1988). 



A number of excellent studies have attested the 
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systematic importance of trichomes, not only at 
generic level but also to evaluate the 
interrelationships between the families. Heintzelinan 
& Howard (1948) showed that types of trichome, 
relative number of types and their organographic 
distribution in genus, provide a good criteria within 
Icacinaceae. Cowan (1950) have emphasized that 

trichomes are excellent criteria for subgeneric and 
specific level in Rhododendron . Similarly forms and 
distribution of trichomes were correlated with 

specific and subgeneric distinctions in NicotiaQa by 
Goodspeed (1954). 

In the recent years the use of trichomes for 
taxonomic delimitations have also been stressed by 
many workers in various groupsu^Sporne (1956), Mathur 
(1961), Stace (1965), Inamdar (1967), Ramayya & 
Rajgopal (1971), Patel & Inamdar (1972), Raghuvanshi 
and Singh (1972), Ahmed (1972), Jain & Singh 
(1973), Shah & Kothari (1973), Ramayya & Prabhakar 
(1973), Martinus (1974), Singh et al., (1974), 
Onzelman & Healey (1974), Jain & Singh (1974b), 
Guedes (1975), Knoboch et al.,(1975), Oleson (1975), 
Rollins & Banerjee (1975), Ramayya & Rao (1976), 



Dayanandan & Kaufman (1976) 


Ahmad (1976) 
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Ramayya (1977), Gupta & Murty (1977), Fahn & Shimony 
(1977), Sahu (1977, 1982, 1984. 1985), Larsten 
(1977), Tiwari (1978), Siddiqui et al.,(1978), 
Kreitner & Sorensen (1979), Cutler (1979), Franklin 
(1979), Dave et al.,(1979), Hardin (1979), Dehgan 
(1980), Edmonds (1982), Prabhakar et al., (1984), 
Mishra (1984, 1985), werker et al., (1985), Trivedi & 
Chakravorty (1986), Garnall (1986), Fahn (1986), 
Andrejewska & Swietoslawski (1987), Chung & Shin 
(1987), Mathew & Shiveranjan (1987), Bashir (1988), 
Rao & Saibaba (1988), Kumar (1988). 

Besides the vegetative parts, trichomes of 
floral parts have also been studied in Cleome viscosa 
of Capparidaceae (Ramayya & Gopalcharulu 
1968 ) . Ipomoea of Convolvulaceae (Inamdar 1968), 
Capsicutu of Solanaceae (Raghuvanshi & Singh 
1972 ) . Utricularia of Lantabulariaceae (Hasmi &. 
Siddique 1974), ChuYsantheBiyini mQcifQlium of 
Compositae (Vermeer & Peterson 1979 ) . Corchorus 
tEideQS of Tiliaceae (Gour 1979), Cisfeslaria of 
Papilionaceae (Gupta 1980), QatiaYalia giadiata of 
Papilionaceae (Shah & Mohandas 1982). 
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Extensive work has been done on different 
aspects of trichomas . They occur in a maltitudo of 
forms and sizes. Although they have been used widely 
for taxonomic purposes, their adaptive significance 
has been all, but ignored by the evolutionist and 
ecologist. It is clear that trichomes plays a role 
in plant defense, especially with regard to 
phytophagous insects. In numerous species their is a 
negative correlation between trichome density, insect 
feeding and oviposit ion responses and the nutrition 
of larvae (Levin 1973). A relationship between 
pubescence and pest resistance was established by 
Poose (1929) and Poose & Smith (1931), who reported 
that the extent of injury is related to the amount 
and type of pubescence. The glabrous varieties, being 
the site of greater infestation & oviposition, was 
observed much damaged than the pubescent varieties. 
Johnson ( 1953) reported that larva or adult of Aphis 
c racc i vora may be permanently impaled or die by 
hooked trichomes of the French bean (Phaseolus 
vulgaris ) . The relationship between the pubescence 
and varietal resistance to leaf hoppers was 
corroborated by Wolfen-burger & Sleesman (1963). In 
some group of plants protection againt large mammals 
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is achieved by the presence of stinging trichomes 


(Levin 1973). In this regards detailed study of 


morphology and toxicology of stinging hairs have been 


done by many workers in various plants Viz. . Jatron ha 


(De Condolle 1832, Habertlandt 1914) . Tragi a v olubil is 


(Cruger 1855, Stahl 1888) . Urtic a d ioc a & u re ns 


Rauter 1872) . Tragia c annabin a (Rao & 


Sundraraj 1951), IrggiS saxiaola and Uctiga dioQa 


(Thurston 1969, 1974) 


hybrids were also considered by Canon (1909), Roll in 


(1944), and Goodspeed (1954). The Demonstration of 


hybrid origin of vernonia taxa by comparison of the 


trichome comlements of the two parental species and 


their hybrid progeny was given by Hunter & Austin 


(1967). Bernard & Singh (1969) studied the 


inheritance of pubescence in Soyabeans 


Sharma & Tyree (1973) have studied the role of 


trichomes in relations with enviornmental pollution 


They have suggested that trichomes can be used as an 


indicators of enviornmental pollution. Wegoner (1975) 


found that the trichome density and length is changed 



in highly polluted area. Sharma & Butler (1975) have 
also studied the relationship in between enviiX'Bnment 
and trichome along with other epidermal characters. 


fossils. Trichomes 


with stomata and cuticle have rendered much 


several fossil forms. Such as LageQ&EiS Qldhamia 
(Scott 1923). Morphological characters of trichomes 
are often employed in the identification of diverse 
plant materials, such as foliar and cauline parts 
(Bower 1926), flowers and fruits (Chitaley 1954). 


in studying the plants trichomes lead.ng to 
accumulation of much data in Angiosperms, during the 
last century. The naming of trichome types and their 
classification has attracted ayi attention of several 


workers from an early period of plant anatomical 


studies 


Classification of trichomes based on their 
structure has been attempted by many workers. Wiess 
(1867) was the first who has divided plant hairs into 
3 major groups ’Viz., (a) all the constituent cells of 



hairs are of same kind (b) all the constituent cells 


are not of the same kind, (c) cells provided with a 


secretion (c.f. Upholf 1962, P. 11). Rauter in 1872 


e divided it into 


trichoraes 


(a) those derived from epidermal cells 


as hypodermal cells (emergences). Debary (1884) 


They are (I) Bladders or Papillose, (II) Hairs, (III) 


Warts and 


isodiametric, usually unicellular bodies, whereas 


thread like bodies, are unicellular or consisting of 


a row of cells, simple or branched and filiform 


in form 


recognised two main categories of trichomes 


Cottony hairs and the Glandular hairs. Netolitzky 


in his “Die Pf lazenhaare" for the first time 


has reviewed the work done upto that time on 


trichome 


two main categories of classification 



(b) Structural Classification. 

Foster (1949) Classified the trichoines into 
different morphological categories. 


TRICHOMES 


Hairs 


Peltate Hairs 


Unicel lular 


Multicellular 


Branched 


Unbranched Branched 


Unbranched 


Dendroid 


Stellate Uniseriate Multiseriate 


Metcalfe & Chalk (1950) classified the trichoines 
into two main groups i.e. Non glandular and Glandular 
hairs. Cowan (1950) studied trichomes of ShQdedeadcea 
leaf and reported total 25 forms of trichomes under 
three main categories i.e. (a) Papillae, (b) Scales, 
(c) Hairs. Uphof (1962) perhaps for the first time 
gave a comprehensive account of various typ 
trichomes. They are classified into various 
morphological categories:- 

1. tiQia giaaduiac fccietiQBiaa* 

(a) Unicellular trichomes 




(b) Multicellular trichomes. 

(1) Uniseriate : vasiculate, capitate. 

(2) Multiseriate. 

(3) Branched : raniulose, tufted, stellate. 

(4) Peltate. 

2. Glandular trichomes : 

(1) Stigmatic papillae. 

(2) Multicellular. 

(3) Peltate glandular. 

(4) Shaggy glands e.g. Tabe rn a emon t an a . 

(5) Stringing hairs e.g. Urtica . 

(6) Salt glands e.g. Oiatistiaiia apieatax. 

Ramayya (1972) proposed a classification of 
trichomes based on ontogeny of trichome. He has 
divided vegetative trichomes of Angiosperms in 5 
phyletic system : (a) Unicellular,, (b) Uniseriate 

filiform, (c) Uniseriate macroforra, (d) m-Multi- 
seriate and (e) p - Multiseriate. In recent years a 
good number of research papers have been published 
which deal with trichome and their systematic 
classification. Some note^worthy ones are those of 
Hummel & Staesche (1962), Raraayya (1962), Inamdar & 
Patel (1973), Alley Kutty & Inamdar (1978), 


Leelavathi & Ramayya (1983), Julion & Estella (1987). 

Cowan (1950) the usefulness of hairs as 
taxonomic characters is diminished by the fact that 
no standared terminology exists for them due to many 
resons. Some of them are as follow: (a) single term 
can not apply for compound structure of hairs, as the 
multitude of hair features required numerous 
descriptive terms just as do other plant parts e.g. 
Leaf is described in several criteria viz., colour, 
size, texture, shape, ray orientation etc. (b) often 
a continuous range of complexity of hairs from 
Unicellular, or Uniseriate to Multiseriate and/ or 
multirayed complex types occur in a single species, 
(c) use of relatively few terms to describe even many 
recent hair types in a rather general and 

inconsistent manner, (d) lack of standard termology 
of trichomas. Further the delimitation of trichome 
types of Angiosperms is problematic due to frequent 
intergradition of one type to the other and due to 
lack of knowledge about total type of trichomes. The 
main reason behind it is that no standard 

nomenclature is so far in use and the data available 
in the literature is very often confusing. 



Cowan (1950) used precise terminology for the 
first time during the studies of trichomes in 
R hododendro n. Ramayya (1962) has given the Bi to 
polymonial names to the trichomes. Roe (1971) 
suggested the terminology which are to long (e.g. 
sessil porrect stellate hairs with long central ray 
etc. ) to communicate and inconvenient for 
comparision. Further they are not indicative to the 
general structural pattern on which they are built. 
First and most concised publication on the hair 
terminology is that of Payne (1978). 

A considerable interest seems to have been 
created in studying the plant tricornes leading to 
accumulation of sufficient data in many orders and 
families of Angiosperms. For examples : Compo.sitae 
(Ramayya 1962). Combretaceae (Stale 196b). Oleaoeae 
( Inamdar 1967), Goodeniaceae (Corolin 1971), 
Aizoaceae (Ramayya & Ramagopal 1971), Gentianales 
(Patel & Inamdar 1972), Solanaoeae (Ahmad 1972), 
Loganiaceae (Bendre 1973), Polymoniales (Inamdar & 
Patel 1973), Gesneriaceae (Sahasrabudha & Stace 
1974), Berberidaceae (Singh et al., 1974 b), Rosaceae 
(Jain & Singh 1974 a), Cucurbitaceae ( Inamdar & 
Gangadhara 1975), Scrophulariaceae (Datta & Deb 
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1975), Malvaceae (Raraayya & Rao 1976), Cappar idaceae 
(Gupta & Murthy 1977), Euphorbiaceae ( Inamdar & 
Gangadhara 1977), Acanthaleae (Ahmad 1978), 
Capparidaceae (Alley Kutty & Inamdar 1978), Palms 
(Ghose 1979), Ranales (Alley Kutty 1980), 
Combretaceae (Stace 1980), Euphorbiaceae (Dehgan 
1980), Helianthoideae (Sahu 1982 b) , Mimosoideae 
(Leelavathi & Ramayya 1982), Vernonieae & 
Senecionoideae (Sahu 1983 a), Caesalpinoideae 
(Leelavathi & Ramayya 1983 a), Papilionoideae 
(Leelavathi & Ramayya 1983 b), Chenopodiaceae 
(Cardin 1983), Mimosaceae (Shah & Rangayya 1983), 
Malvales (Inamdar et al 1983), Euphorbiaceae (Mishra 
1984), Tiliaceae (Rao & Rammaya 1987), 
cucurbitaceae( Julian & Estella 1987 ) , Scrophulariaceae 
(Sarathambal 1987) Stecrcul iaceae (Rao 1987), Araceae 
(French 1987), Scrophulariaceae (Bashir 1988), 



Although trichomes vary in structure within 


remarkably uniform and may be used for taxonomic 


purposes. (Cowan 1950). In view of this Uphof & 


Hummel (1962) have emphasized the great need for 


detail study of trichomes on different organs in 



to establish homology 


importance 


trichome evidence is widely recognizea. Accoruiue 
sporne (1956) Glandular Character of leaves is very 
well correlated with many groups. ( King & Robinson 
1970) have used trichome character along with other 
epidermal features for determining generic 
circumscriptions in composite. In all such attempts, 
the qualitative characters of trichomes are taken 
into account. But in order to understand the value of 
trichome evidences in classification and phylogeny, 
it is necessary that trichome types and trichome 


trichomes have 


Besides the taxonomic utility 


been proved to be of immense 


studies. Along w 


been extensively used in the identification ox uxub. 
(Small 1919; Youngken 1954). Thorton & Nakamura 
(1972) described the nairs of the member of 
Verbenaceae along with 90 other plant as being of 
,, j ii^ t.Hia i od fit i f i cat i on of illicit 


marihuana 


a large family comprising 
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about 75 genera 3000 species (willis 1966); 75 genera 
& 1300 species (Bailey 1949); 98 genera & 2614 
species (Lav/reances 1951); 80 genera & 800 species 
(Rendle 1955). The taxa of this family are 
distributed mostly in tropical and subtropical 
region, although Verbena extend into temperate 
regions of the New World, and a few species in a 
colder parts ofthe Old World, (Lawrence 1951). In 
India the family is represented by 23 genera (Hooker 
19885) 21 genera & 125 species. (Singh & Jain 1981), 
occuring mostly in Southern and Western India and the 
tropical and subtropical Himalayas. 

The plant show a great variation in habit, they 
are mostly shurb or under shurb, climbers, sprawling, 
twining or climbing by means of thorns, spines as in 
Lantan a . Clerodendron. Vitex . Avicennia is mangroove 
shurb inhabiting tropical shores in both hemispheres. 
Tectona grand is grows in forest of Burma, M. P. and 
Assam, the timber is one of the best for all wood 
works and is durable. Genera with species, idegenous 
to this country include Yerfegnao. Ehsfiaju and 
Callicarpa. extending into the cooler regions and 
D urenta . Lantana. and BtaohytarPheta in the Sduthern 
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profusely branched under shurb. Qcimum gmtissimum is 
profusely branched shurb. Species of Leucoceptrum 
(India) and a few species of Hyptis (Brazil) are 
trees. Species of Mentha is a marshy plant, some 
species of Scut ella ria (America) is a climbing plant, 
although climbing habit is extremely rare in this 
family. Some plants possess sucker e.g. Mentha 
arvens is . 

Bentham & Hooker (1962-1983) placed these 
families i,e, Verbenaceae & Lamiaceae in the order 
Lamiales-Bicarpellatae Gamopetalae-Dicotylendons. The 
verbena family is generally accepted as belonging 
within the "Tubif lorae" and of close affinity to the 
Labiatae. Although Bessey (1915) separated the 
Labiatae & Verbenaceae on the basis of corolla 
zygomorphy, and gynoecial characters as a distinct 
order. Benson (1957), Takhtajan (1969), Cronquists 
(1968,1981), Soo (1975), Dehlgren (1980) placed these 
two families in order Lainiales. But Hallior (1905), 
Rendle (1925), Wettstein (1935) followed the 
Englerian's view that these families belong to the 
"Tubif lorae". Hutchinson 1926 did likewise at first 



but ^ latter 1948, restricted the Lamiales to the 






Verbenales and considered these two as unrelated (the 
former is in Herbaceae & the latter is in Lignosae) . 
According to him " In dividing the Dicotyledons into 
two main phyla Lignosae & Herbaceae^ I had constantly 
in mind two families Verbenaceae & Lamiaceae 

(Labiatae) and the critism which would no doubt 
follow in due course because of them being widely 
seperated. My reply to such is that I see little, if 
any real affinity between the two families, what 
resemblence or relationship may I ask is there 
between that magnificent timber tree. Teak leactoaa 
gr and is Linn., a Vitex, or a CierQdeEidrioQ on the one 
hand and on the other hand a Dead-Nettle Laifiiuoi aibUffl 
Linn., a Co leus ■ or a Sal via ? None whatever in my 
judgement, such as it is and I am content to leave it 
to posterity to consider it. Therefore, in this 
phylogenetic system che basic family for verbenaceae 
is Ehretiaceae and the basic for Lamiaceae is surely 
Boraginaceae" . 



Recently in 1980 a new version of Takhtajan's 


system of classification (1969) ha.s been published in 
Botanical Review, in which he seperated the family 


Verb^Wceae from Lamiales and placed it in the next 


order scrophulariales . The Systematic position of 
these families as ascribed by different taxonomist is 
as under : 


BENTHAM & HOOKER (1862-1883) ENGLER & PRANTL (1987-1899) 

Div. II ■- Dicotyledons 

Class II : Gamopetalae 

Series III : Bicarpellatae 
Order 7 : Lamiales 

Family : Verbenaceae 

Labi at ae 


Class 2 : Dictoyledoneae 

Sub-class B : Metachlamydeae 

Series 6 : Tubiflorae 

Sub-series C : Verbenineae 

Family : Verbenaceae 

Labiatae 


HALLIER 

(1905) 

RENDLE 

(1925) 

Group IV 
Order 28 
Family 

Dicotyledoneae 
: Ochnigenes 
: Tubiflorae 
: Verbenaceae 
Labiatae 

Grade C 

Group B 
a 

Order 4 
Sub-order 3 
Fami ly 

Dicotyledons 
: Sympetalae 
: Tetracyclicae 
: Superae 
: Tubiflorae 
: Verbenineae 
: Verbenaceae 
Labiatae 


HUTCHINSON 

(1948) 


Div. I 

Order 54 
Family 

: Lignosae 
: Verbenales 
; Verbenaceae 

Div. II 
Order 82 
Fami ly 

: Herbaceae 
; Lamiales 
: Labiatae 


BENSON (1957) 

Sub - Class ; Dicotyledons Div. : Magnoliophyta 

Group II : Corollif lorae Class : Magnoliatae 

Order 28 ' Lamiales Sub-olass G ’ Asteridea© 

Family : Verbenaceae Super-order XIV: Laraianae 

Lamiaceae Order 71 : Lamiales 

Family : Verbenaceae 

Labiatae 
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TAKHATAJAN (1980) 


DEHLGREN (1980) 


Div. 

Class 

Sub-class G 
Super-order 
Order 67 
Family 

Order 68 
Family 


Magno 1 i ophy t a 

Magnoliopsida 

Asterideae 

Lamianae 

Lamiales 

Lamiaeeae 

Scrophu lari ales 
Verbenaceae 


Class 

Sub-class 

Super-order 

Oredr 

Family 


Magno li ops ida 

Magnoliidae 

Laraii florae 

Lamiales 

Verbenaceae 

Lamiaeeae 


CRONQUIST (1981) 


Div. 

Class 

Sub-class VI 
Order 3 
Family 


Magnoliophyta 

Magno Hops ida 

Asterideae 

Lamiales 

Verbenaceae 

Lamiaeeae 


Much has been written about Verbenaceae 
pertaining to its various aspects like; Taxonomy and 
Morphology (Junell 1934; Airy shaw 1952; EL-Gazzar 


1974; Tronocoso 1980; Ahmad 1982, 1984, 1987; Bomley 
1984; Methew & Shah 1984; Senders 1984 1987; 
Fernandes 1985a, 1985b); Antatomy (Rao 1952, Bhatt et 


al. 1979, Ghouse et al. 1980); Cytology (Tondon & 
Bali 1955; Tondon & Chand 1955; Sharma &. Kukhopadhyay 
1963; Choudhary & Roy 1982; 1983, 1984; Bigazzi 1984; 
Spices 1984; Chauhan et al. ;1986; Chatha & Bir 
1988); Pollen morphololgy ( Erdtman 1945; Raj Bhoj 
1983ai), 1988 ) ; General (Srivastava & Gupta 1986). 
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Similarly in the Lamiaceae much work done on its 
various aspects like Embryology (Bushnell & Sturt 
1936; Santha Kumari 1976; Dwivedi and Joshi 1980a.b, 
1981, 1988; Dwivedi 1984, 1987); Anatomy (Stauffer 

1937; Bhatti & Dunn 1962; Bhatnagar & Dunn 1963; Bech 
1963; Kalambet 1981, 1984; Rudall 1981, 1981a 1982, 

1986; Turner & Lersten 1983; Asizian & Cutler 1982; 
Dyugaeva 1986; Abu-asab & Cantino 1987; Suarez 1987); 
Pollen morphology (Erdtman 1945; Rudall 1980); 

Reproduction morphology (Dwivedi & Joshi 1987); 
Evolution (Santha Kumari 1982); Fungi toxic 

properties (Bhargava, Dixit, Dube &. Tripath i 

1981) ;Ecology & Biosystematic (Durrah 1974, Baskin & 
Baskin 1982; Andrew & Hutchings 1983; Baden 1987); 
Cytology (Morton 1962, Gill 1970, 1979, 1980, 1981; 

Chasanova & Kaplanbekova 1971; Mehra & Gill 1971; 
Singh 1978; Hague & Ghoshal 1980; Elena Rosello 1981; 
Pushpagadan & Sobti 1975, 1982; Sharma & Singh 1981; 
Singh & Sharma 1918, 1981b, 1982, 1983;Queiros 1982; 
Stahl 1984; Khosla & Sobti, 1984, Singh 1984, 1986; 

Svensen & Wigren 1984; Saggoo & Bir 1986, Kundu & 
Sharma 1988); Taxonomy and Morphology ( Hooker 1885; 
Schnarf 1917; Mukherjee 1940; Murthy 1946; Hillson 
1959; Wunderlich 1963; EL-Gazzar & Watson 1967, 
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1.970a, 1970b, Jaiti & .Jain 1973; MI GaaL-sar I 

1974;Bhattacharya 1978; Taigi 1979; Asizian 1980; I 

Sebald 1980; Harley 1974, 1983, 1985, 1987; Cronquist ^ 

1981; Sanders 1981, 198^ii, 1^^, Press 1982; wood 
1982; Ramamoorthy 1986; Devesa et.al ,1985; Smirnova 
1986; Suarez & Camba 1985; Almeida & Ribeiro 1986; 
Ayobangira & Ntezuruben 1987; Ramamoorthy & Lorence 
1987; Al-Musawi & Ali,1988). 

The taxonomic value of trichume is of special 
relevance in Verbenaceae and Lamiaceae, because of 
thier wide distribution in almost all sorts of 
enviornmental conditions. The observation about 
trichome structure and their organographic 

distribution as taxonomic marker are mostly 
fragmentry. Studies so far available on this field is ! 

not extensive. The workdone so far on the trichome of 
Verbenaceae is as follow: Metcalfe & Chalk 1950; 

Numerical taxonomy of the Verbenaceae; A Re- 
Assessment (El-Gazzer 1974); Trichomes in some 
species of CigEQdsndruin. (Shah & Methew 1982); The 
structure, ontogeny & Organographic distribution of 
stomata and trichomes on the vegetative and floral 
organ in 4 ornamental -taxa Lantana (Shah & Methew 
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1982b); studies on the foliar epidermis stomatal 
patterns and floral trichomes in some Verbenaceae 
(Kaushal & Tripathi 1984). Similarly in the 
Lamiaceae; Metcalfe & Chalk 1950; Mathur 1961; Singh, 
Sharma & Jain 1974a; Dv/ivedi & Joshi 1977; Gupta 
1978; Gupta & Bhambie 1978, 1979; Bosabalidis & 
Tsekos 1982a, 1982b, 1984; Bruni & Modenesi 1983, 
Shah & Naidu 1984; Azizian & Cutler 1985; Werker, 
Ravid & Putievsky 1985; Olowokudejo & & Sheteolu 
1988; are the workers who studied the trichome types 
of Lamiaceae at species and generic level. But no 
exhaustive work has been done on the trichome aspect 
at the family level. , 

In view of the above facts the present, 
investigations were undertaken, which deal with 
detailed study of structure, organographic 
distribution and taxonomic significace of vegetative 
as well as floral trichomes of 35 species of 
Verbenaceae and 50 species of Lamiaceae. An attempt 
has also been made to justify the taxonomic 
affinities at trichome level in between these two 
closely related/unrelated families. 




CHAPTER - II 


AMC MEIHQDS 


Present study is based on 85 species belonging 
to 39 genera representing two families i.e. 

Verbenaceae & Lamiaceae (Tables I & II). 

Th^ species were collected from different part 
of the country particularly from the hills of 

Kashmir, Dehradun, plains of North India and 

Bundelkhand Region. In addition to the fM^d 

collection, herbarium specimens of some taxa were 
also procured from systematic botany branch F.H. I 
Dehradun, R. R. I Gwalior, and Herbarium, Botany 
Department.. Allahabad University, Allahabad. 

The taxa collected were compared with specimens 
kept in the herbaria of R.R.I. Gwalior and Allahabad 
University, Allahabad and identified 

Trichoraes were studied in the epidermal peels 
for their struture, type and distribution on 
different Plant parts (via stem, petiole, leaves. 
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pedicel, inflorescence axis, bracts/bracteoles, calyx, 
corolla, stamens and carpels). 

Epidermal peels of fresh as well as herbarium 
materials, were taken out for trichome study, 
following the method of Leelavathi and Ramayya 
(1975). Both vegetative and floral parts of each 
species were initially boiled in 5-10% of HCl 
(Hydrochloric acid) or HN03 (Nitric acid). After 
washing with water the materials were then boiled in 
5% NaOH (Sodium hydroxide). The materials after 
cooling were again washed thorughly in water to get 
them free from alkali. The peelings were then stained 
with aqueous safranin and mounted in glycerine. For 
storing, slides were made semipermanent by ringing 
the edges of cover slips with the mountant (D.P.X). 

The slides were studied for trichome strucure 
under the microscope and camera lucida diagreuns of 
the trichomes were drawn. 

The terminology used in the present study is 
based on that of Solereder (1908), Ramayya (1962) and 
Payne {:.e78). 

Various terms used in the description of 
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trichotne parts are briefly explained here under ; 

(a) FOOT 

it is proximal part of the trichome lying within the 
epidermal surface. It is recognised into two' kinds, 


i) Simple : consisting of as many colls as the number 
of cell rows in the immediate overlying part. 

ii) Compound : con.sisting of cells which are more in 
number than the cell rows in the immediate overlying 
parts . 

(b) BODY 

It is the part of trichome lying above the foot i,e, 
away from the epidermal surface. It is of two 


categories, viz. , 
i ) D ifferen t iated 


Consisting of two different 


parts : 


1. Stalk - representing proximal region. 

2. Head - representing distal region. 

ii) Undifferenti ated : The body of the trichome is 
entire, not differentiated into stalk and head. 

Key based on characters of trichoraes for 
identification of the taxa is also prepared 
separately for both families. These keys are given at 
the end of General Discussion (Appendix 1 and 2). 


- ^ , I : -r , r^f ..>1^ V.' ^ .1 ..- ^ f., ' "o''' J ,, ,1 ■ - ' * ' J 


HAMEfi QE lAXA QE 


SlimiED! EQB IHEIE TBICHOMES 


S.NO. 


TAXA 


OTU"S NO. 


1 . 

2 . 

3. 

4. 

5. 

S. 

7. 

3. 

3. 

LO. 

LI. 

L2. 

.3. 

.4. 

5. 

6 . 


Lantana camara Linn. Var. aculeata (L. ) 

L. indica Roxb. 

Petrea volubilis Linn. 

Lippia geminata H.B.K. 

L. nodiflora Rich. in Michx. 

(Syn. Phyla nodiflora. Greene in Pittonia). 

Stachytarpheta indica Vahl. Enum. 


Nyctanthes arbor-tristis Linn. sp. 

Verbena bipinnatif ida schau. 

V.'bonariensis Linn. 

V. of f icinalis Linn. 

Duranta pluraieri. Jacq. select, 
(syn. Durenta repens Linn.) 

Callicapra lanata Linn. 

(Syn. C. Wallichiana walp. Rep.) 

C. macrophylla Vahl. 

C. tomentosa Lamk. 

(Syn. C. Cana Linn. ) 


7 

8 

9 

10 
11 

12 

13 

14 


Tectona grand is Linn. 
Vrsr' n.'!. lat if ol i f. F jxb . 


7. P. V/ightiana Schauer. 


17 
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TABLE I (Contd ) 


S. NC 

>. TAXA 

OTU'S NO. 

1. 

Gmelina arborea Linn. 

(Syn. Premna arborea Roth. ) 

18 

2. 

G. philippensis chann. 

19 

3. 

Vitex negundo Linn. 

20 

4. 

V. coriacea Clarke. 

21 

5. 

V. agnus-castus. Var. Kurz 
(Syn. V. trifolia Linn) 

22 

6. 

V. Siamica Wilhains. 

23 

7. 

Clerodendron fragrans Var. plenif lorum 
(syn. c. fragrans aucb. ) 

schauer. 24 

8. 

C. Indicum (L) Kuntze. 

25 

9. 

C. Inerme Gaertn. Fruct. 

( Syn. Volkameria inermis L. sp.pl.) 

26 

10. 

C. infortunatum Gaertn. 

27 

11. 

C. pen icu latum Linn. 

(Syn. C. splendidum) 

28 

12. 

C. phlomoides Linn. f. suppl. 

29 

13. 

C. multiflorum. 

30 

14. 

C. multizuga. 

31 

15. 

C.serratum Linn (Moon). 

(Syn. Volkameria serrata (L.Mant). 

32 

16. 

C.splendens G.Don. 

33 

17. 

Holmskioldia sanguinea Retz. 

34 

18. 

Caryopteris Wallichiana schauer. 

35 


31 



TABLE - II 


NAMES QE QI LAMIAGEM 


S.NO, 

, TAXA 

OUT'S NO. 

1. 

Ocimum basilicum Linn. 

(Syn. 0. minimum. Burm. ) 

1 

2. 

O.canum Sims. 

(Syn. O.americanum Linn.) 

2 

3. 

0. gratissimum Linn. 

( Syn . o . r obustum Heyne.) 

3 

4. 

0. sanctum Linn. 

4 

5. 

0. kilimandscharicum Guerke. 

5 

6. 

Orthosiphon pallidus Roylemss. 

(Syn. G. Verticillatus Heyne in Herb.) 

6 

7. 

0. rubioundus Benth. 

(Syn. virgatus Benth., Plectranthus 
rubioundus & virgatus Don Prodr. ) 

7 

8. 

Plectranthus coetsa Ham* in Don Prodr. 
(Syn. Ocimum coetsa spreng. ) 

8 

9. 

P. mollis spreng. 

(Syn. P. incanus Link Enum. ) 

9 

10. 

Anisochilus carnosus. wall. 
(Plectranthus strobiliferus Roxb. ) 

10 

11. 

Hyptis suaveolens Poit. 

11 

12. 

Lavandula burmanni Benth. 

(Syn. L. multifida Burm.) 

12 

13. 

Pogostemon parviflorus Benth. 

13 

14. 

•P. plectranthoides Desf. In Ann. 

(Syn. Origanum Indicum Roth. Nov. ) 

14 
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TABLE II (Contd.— ) 


S.NO 

1 . TAXA 

OTU'S NO. 

1. 

Colebrookia oppos it ifol ia Smith. 

(Syn. C.ternifolia Roxb. ) 

15 

2. 

Elsholtsia polystachya Benth. 

16 

3. 

E. strobilifera Benth. 

17 

4. 

Mentha arvensis Linn. 

18 

b. 

M. spicata Linn. 

19 

6. 

Origanum vulgare Linn. 

(syn. 0. laxiflora. Royle in Hook) 

20 

7. 

Thymus serpyllum Linn. 

21 

8. 

Micromeria biflora Benth. 

(Syn. Thymus biflorus Ham. in wall) 

22 

9. 

M. capitellata Benth. 

23 

10. 

Calamintha umbrosa Benth. 

(Syn. C. clinopodium Var Umbrosa Hook) 

24 

11. 

Meriandra bengalensis Benth. 

(Salvia bengs^lensis Roxb) 

25 

12. 

Salvia coccinia Linn. 

26 

13. 

S. hians Roylemss. 

27 

14. 

S. plebeia Br. Prodr. 

(Syn. S. Parvi flora Roxb. ) 

28 

15. 

Nepeta connata Royle ex. Benth. 

29 

16. 

Nepeta hindostana (Roth) Haines. 

(Syn. Glechoma hindostana, Roth; 

N. ruderalis Buch- Ham) 

30 

17. 

N. tibOtica Benth. 

31 
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TABLE II (Contd. — ) 

S . NO . TAXA 

1. Scutellaria grossa wall. 


2 . 

3. 

4. 

5 . 


Brunella vulgaris > 

(syn. Brunella Linn. & Prunella Linn. ) 

Anisomeles indica linn, g ^ 

{Syn. Nepeta Indica Linn, A. Ovata K.Kr.) 


OTU' S NO. 

32 

33 


Lamium album Linn. 

u?tlSae?olirVahl Symb. ) 

® ^SyrL""conSa'L"“Mar.ubiu»> .oUl.simum) 

7. L. nepetaefolia Benth. 

8. L. mollissima wall. 
g_ L, procumbens Desf. 

10. L. biflora Br. Prodr. 

11. L.stelligera wall. 


34 

35 

36 


12 


L. nutans spreng. 

(Syn. Phlomis natans Roth) 
13. L. martinicensis Br. Prodr. 


14. 

15. 

16. 

17 


L. Cephlotus Spreng. 
L. aspera spreng. 


^Syn!'^L^°iavandulaefolia Sm. in Rees Cyclop) 

Leonotis nepetaefloia Br. 

(Syn. Phlomis nepetaefolia Linn . } 


37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 


18. Ajuga bracteosa wall. 

19. A. raacrosperma wall. 


48 

49 

50 
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CHAPTER - III 


A. STRUCTURE OF TRICHOMES 


Thirty five Species belonging to fifteen genera 
of the Family Verbenaceae have been studied for their 
trichomes. Structural details of the trichomes and 
their distribution on various parts of the individual 


LAHTMIA gAMABA 

It shows eight type of trichomes. (Plate 1 Fig. 1-10) 


UNICELLULAR PAPILLOSE HAIR 


tubular 


Foot; Simple. Body: 1- Celled 


Cell long; tip rounded; walls thin, rugose 


Distrib: Corolla 


lumen wide; content translucent 


2. UNICELLULAR ACERATE HAIR 


Foot: Not visible. Body: l-celled, very long, narrow, 
acerate; cell narrowly elongated, base swollen; tip 
pointed, walls thin and smooth; lumen narrow; content 


Leaf-margin 


opaque. Distrib 


3. UNICELLULAR ACUMINATE HAIR. 

Foot: Compound, Body 1-celled, very long, acuminate; 
tip acuminate, walls thin, rugose; lumen narrow; 
content opaque. Distrib. : Stem, petiole, leaf upper 
surface & margin, infl. axis (Fig. 3). 

4. UNICELLULAR CONICAL HAIR. 

Foot: Simple. Body: Entire, elongated, conical; cell, 
wide & tapering; tip pointed ; walls thick, smooth or 
rugose, straight one side; lumen wide; content 
translucent. Distrib. : Stem, petiole, leaf, infl. 
axis, bract, calyx & corolla. (Fig. 4). 

5. UNICELLULAR CURVED HAIR. 

Foot : Compound. Body : 1-celled, entire, curved; 
cell long and turn aside; tip pointed, upward; walls 
thick or thin, rugose; lumen wide; content 
translucent. Distrib. : stem, petiole, leaf— lower 
surface, infl. axis, bract & corolla. (Fig. 5). 

6. UNICELLULAR HOOKED HAIR. 

Foot: Compound. Body; 1-celled, hooked cell 
rigid, wide & long; tip obtuse; walls thick, rugose; 
lumen wide; content translucent. Distrib.: Stem, 
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petiole leaf, infl. axis, bract & corolla. (Fig . 6 ) 

7 . UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body : Dif ferentated ; satlk 1-celled, 
short, clavate-Fig. 7 or discoid-Fig. 8 or much 
longer than head-Fig.9, Wall thin, content 

trnslucent; head 2 celled, oblong, arranged length 
wise, (Fig. 7)or 1-celled, obovate or elliptical 
content dense accumulated in the center - (fig. 8) 
glandular cells more than 6, hyaline, arranged length 
wise in globose structure, wall thin, content dense 
(fig. 9) Distrib: Fig. 7-Stem, leaf upper surface & 
corolla; Fig. 8 stem, petiole, inf 1 . axis, bract & 
corolla; Fig. 9-Stem, infl. axis bract & corolla. 

8. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple : Body : Differentiated; stalk 3-4 

celled, cells ofvaried length & shapes, terminal cell 
cup shaped & distinct, walls thin, smooth, content 
translucent; head large, globose, glandular cells 
many, arranged length wise, thin walled, content 
dense. Distrib: Leaf -surface, infl. axis & bract. 

(Fig. 10) . 
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jmiQA 

There are six type of trichomes observed in this 
species. (Plate-1 Fig. 11-17). 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot: Simple. Body: 1-celled, long, papillose; tip 

obtuse; walls thin, smooth, straight; lumen wide; 
content translucent. Distrib: Leaf, infl. axis, bract 
& stamen. (Fig. 11). 

2. UNICELLULAR FLAGELLATE HAIR. 

Foot: Simple. Body: 1-celled, entire, cell very long 
and cylindrical flagellate, tip obtuse Fig. 12 or cell 
long conical-f lagellate-fig. 13; walls thin, rugose; 
lumen wide; content translucent. Distrib. : Fig 12- 
Stamen, Fig. 13. Petiole, leaf- upper surface & margin, 
infl. axis, bract, calyx, corollal stamen. 



3. UNICELLULAR CONICAL HAIR 


lumen wide; content translucent 


Stem, petiole, leaf- upper surface 


Distrib 


axis, bract, calyx & corolla (Fig. 14). 


Explanation of the figures of F'lat.e 1. 
Trichomes from various plant parti;. 


Figs. 1-10 : Qmunr'i 

Figs. 1, 4 : Corolla. 

Figs. 2, 6 : Leaf-margin. 

Figs, 3,7,8 : Stem. 

Fig. 5 : Bract. 

Fig. 9 : Infl. axis. 

Fig. 10 : Leaf lower surface. 


Figs. 11-17 


Lanta na indie a. 


Figs. 11,17 
Fig. 12 
Fig. 13 
Fig. 14 
Figs. 15,16 


Leaf upper surface. 
Stamen filament. 
Leaf lower surface. 
Infl. axis. 

Stem. 






4. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body : 1 -celled, entire, hooked; cell 

stiff & turn aside, tip obtuse; walls thick, rugose 

or smooth; lumen wide; content translucent. Distrib: 

j? ftvis bract, calyx 15). 

Stem, leaf , inti, axis, uicit..w, 

6, UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 1-oelled, 
„ider than long, discoid; head 1 celled. large, 
globse. wall thin, content opaque enavescent. 
Distrib: Stem, petiole, leaf upper surface & calyx 


6 , BICELULAE GLANDLAR CAPITATE HAIR. 

Foot: Slmp'le. Body : Dif ferentlted; stalk 2 
cells wider than long, walls thin, smooth, 
content translucent; head 1 -oelled, 

irregularly globose, thin walled, content 
Distrib: Leaf-lower surface, infl. axis. 


celled, 

convex 

large, 

opaque. 

bract. 


calyx, corolla & Stamen. 


(Fig. 17). 
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eeieea volobili s 

It shows nine type of trichomes (Plate. 2 

Fig 18-28) 

1 . UNICELLOLAR PAPILLOSE HAIR. 

Foot: Simple. Body : 1-cellad, long, hyaline, 
tubular, papillose; tip rounded; walls thin, smooth, 
lumen wide; content translucent. Distrib.. Leaf lower 
surface (Fig. 18). 

2. UNICELLULAR FLAGELLATE HAIR. 

Foot: Compound (Fig. 19) or simple (Fig. 20). Body; 1- ^ 
celled, very long, entire, flagellate; cell base wide ^ 
or tubular; tip obtuse; walls thin, smooth, straight; 
lumen wide or narrow; content translucent. Distrib. 
Fig; 19 calyx; Fig. 20-Stem, petiole, leaf lower 

surface, calyx & corolla. 

3 . UNICELLULAR CONICAL HAIR. | 

Foot : Compound. Body : 1-celled, long, slightly 

curved, conical; tip obtuse; walls thick, smooth, | 
lumen wide; content opaque. Distrib.; calyx (Fxg.21). 

4. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 1-celled, arrect, hooked; cell, 

small, base wide; tip pointed; walls thick, smooth; 






V ■’s 
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lumen wide; content opaque. Distrib.: Stem, leaf 
margin & calyx. (Fig. 22). 

5 . BICELLOLAR FILIFORM HAIR. 

Foot : Compound. Body 2-celled, entire, long, 
filiform; cells much longer than breadth; tip obtuse; 
lateral walls thick, smooth & straight; cross walls 
thick, ; lumen wide; content opaque. Distrib: Stem 
petiole, leaf lower surfce, calyx & corolla(Fig. 23) . 

6. UNISRIATE CONICAL HAIR. 

A 

Foot: Compound. Body 3-6 celled, stiff, conical; 

cells of varied length; tip obtuse; lateral walls 
thick, smooth, straight; cross walls thick; lumen 
wide; content translucent. Distrib. : Stem. petiole, 
leaf surface (Fig. 24). 

7 . PELTATE HAIR. 

Foot: Not clearly visible. Body: Multicellular, 

shield-like, circular, parllal to epidermis, 1-celled 
in thickness, 8-10 celled in diameter; cells 
triangular, radiating from center, outer and lateral 
walls thin, entire, cutinised, hyaline, content 
translucent. Distrib. : Stem & leaf lower surface. 
(Fig. 25) . 
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3. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Diff entiated ; stalk 2-celled, 

upper short, collared, lower cell prominent, longer 
than breadth, lateral and cross walls thin, smooth,, 
content translucent; head 1 celled, large, capitate 
globose, glandular cells many, arrange length wise, 
wall thin, hyaline, content golden yellow. Dis'trib. 
Stem, petiole, leaf lower surface & corolla (Fig. 26). 

9. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple, or compound. Body: Differentiated, 

stalk 3-celled, basal cell much longer than rest 
(Fig' 27) or of equal size, cubical (Fig. 28) lateral 
and cross walls thin, smooth straight or convex, 
constricted atjoints, content translucent; head 
large, globose, consisting two glandular cells, 
walls thin , content golden yellow. Distrib. : Fig. 
27-Stem, petiole, and corolla; Fig. 28-Steffi. 






It 


shows 


seven 


type of trichomes-( plate 2 


Fig. 29-35) . 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot t Simple. Body' Entire, base wide, papillose, tip 
rounded; walls thin, smooth; lumen wide; content 
translucent, Distrib: calyx & corolla. (Fig. 29). 

2. UNICELLULAR FLAGELLATE HAIR. 

Foot: Simple. Body: Long, narrow, flagellate; tip 

pointed; walls thin, smooth or rugose; lumen wide; 
content translucent. Distrib: petitole, leaf, bract, 
calyx & corolla (Fig. 30) . 

3. UNICELLULAR CONICAL HAIR. 

Foot: Compound. Body: Entire, elongated, erect, 

conical; tip pointed; walls thin, smooth or rugose, 
lumen wide; content translucent. Distrib. : Stem, 
petiole, leaf surface, bract & corolla. (Fig. 31). 

4. UNICELLULAR CURVED HAIR. 

Foot: Compound. Body: 1-celled, entire, curved; cell 
long, tapering & turn a:side; tip pointed, walls thin, 



Explanation of the figures of PI 
Trichomes from various plant p 

Figs. 18-28 : Petrea vo lu bi 


Figs. 18,25 : Leaf upper su 

Figs. 19,21,28 : Calyx. 

Figs. 20,24,26, 


Fig. 

Fig. 

27,28 : 

22 : 

23 : 

Stem. 

Leaf margin. 
Petiole 

Figs . 

29-35 

Lippi a geminal 

Figs. 

Fig. 

Figs. 

29,33 , : 

30 : 

31,32,34,35 : 

Calyx. 

Leaf upper sui 

Stem . 
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rugose; lumen wide; content translucent Distrib: 
Stem, petiole, leaf surface, bract, calyx & corolla 

(Fig. 32). 

5 . UNICELLULAR HOOKED HAIR. 

Foot; Compound. Body: 1 -cel led, long, hooked; cell 
erect, upper portion turn to be hooked; tip pointed; 
walls thin, smooth or rugose; lumen wide, content; 
translucent. Distrib. : Stem, petiole, leaf, bract, 
calyx & corolla (Fig. 33). 

6. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 1-celled, 

very short, discoid, thin walled. smooth, content 
translucent; head very large, globose, thin walled, 
content light green. Distrib. : Stem, petiole, leaf 
surface, bract, calyx & corolla (Fig. 34). 

7. BICELLULAR GLAUNDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 2-celled, 

upper cell short, lower cell prominent, longer than 
breadth, lateral & cross walls thin, smooth, content 
translucent; head large, capitate, emerginate, 
content yellow green. Distrib. ; Stem & bract 
(Fig. 35) . 
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LIEEIA NQDIFLQRA 

This plant shows only three type of trichoraes (Plate 
3 Fig. 36-38 ) . 

1. UNICELLULAR CONICAL HAIR. 

Foot: Compound. Body: 1-cel led, stiffly erect, 

conical; base wide, sharply tapering; tip pointed; 
walls thin, smooth, straight; lumen wide; content 
translucent. Distrib: calyx & corolla. (Fig. 36). 

2. UNICELLULAR DOLABRATE HAIR. 

Foot: Compound. Body: 1-celled, two armed, dolabrate; 
arms opposite to each other, very long, acuminate & 
of equal length; walls thin, smooth; lumen wide; 
content translucent. Distrib: Stem, leaf surface, 
infl axis, bract & calyx. (Fig. 37) 

3. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 1-celled, 

indistinct; head very large, spherical, hyaline, 
revealing in folding in the middle; content 
granulated translucent. Distrib. : Stem. infl. axis, 
calyx. (Fig. 38) 



SIACHYIASEHEIA IISfilCA 


There are nine type of trichomes observed in this 
plant{Plate 3. Fig. 39-48). 

L 

1. UNICELLULAR PAPILOSE HAIR. 

E’oot: Simple. Body: 1-cel led, long, entire, hyaline, 
papillose; tip obtuse; walls thin, rugose; lumen 
wide; content translucent. Distrib. : Petiole , leaf 
lower surface, bract & calyx (Fig. 39). 

2. UNICELLULAR FLAGELLATE HAIR. 

Foot: 5i;v.ple. Body: very long, narrow, hyaline, 

flagellate; tip pointed; walls thin, rugose, 
flexuous; lumen narrow; content translucent. Distrib. 

: corolla. (Fig. 40). 

3. UNICELLULAR CONICAL HAIR. 

Foot; Simple. Body: 1-celled, pyramided, conical; 

base broad; tip pointed; wall thin, rugose, 

strainght; lumen wide; content translucent. Distrib. 

; Stem, petiole, leaf upper surface, infl. axis & 


bract. (Fig . 41 ) . 
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4 UNICELLULAR HOOKED HAIR- 

Koot: Si»Pla. Body: l-callsd, hcoKad. call lonsar 

^han breadth, turn aaida & fora hook, tapering to a 
pointed tip; walls thin, rugose or smooth; lumen 

wide; content translucent. Distrib. :Stem, Paticle, 
leaf, infl- axis . bract. (Fig. 42 ) . 

5. bICELLULAR CYLINDRICAL HAIR. 

Foot: Simple. Body: 2-oalled. entire. elongated, 

cylindrical; calls wide and longer than breadth; trp 
obtuse; lateral and cross walls thin, rugose, convex, 
deeply constricted at joint; lumen wide; content 
translucent. Distrib. : Infl- axis. (Fig. 43). 

6. BICELLULAR hooked HAIR. 

o- 1 Roriv- '^-celled, differentiated, hooked. 
Foot: Simple. Body- - ceiA 

tasal cell wide, curved, uPPer cell stiffly straight, 
acuminate; tip pointed; lateral and cross walls thick 

inint deeply oonstriouted; lumen wide, 

.rugose, 001013 

i .... Distrib : Petiole, leaf lower 
content translucent. Distrio. 

a. It anav'rfTn Infl. ax 1 s (Fig- 44). . 

surface & margin, ^ 

7 UNISERIATE H(X)KED HAIR. 

Foot; Simple. Bcdy: 3-5 celled, hooked; cells longer 

ni*r\/3=ir ied 


and. of ©c 3 .ue.l 
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length, basal cell appressed to the surface; tip 
pointed; lateral <j.nd ci'oss walls thin, rugose, 
constricted at joints; lumen wide; content 
translucent or opaque. Distrib. : Fig. 45 Leaf 
margin; Fig. 46-Petiole, leaf-lower surface. 

8. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: differentiated; stalk 1-celled, 

shorter than head, rectangular, thin & smooth walled, 
content translucent; head large, obovate, grooved in 
the middle of two glandular cells, walls thin; 
content dark yellow granulated. Distrib. : Stem, 
Petiole, leaf surface, infl. axis & calyx (Fig. 47). 

9. B I CELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: differentiated; stalk 2- 

celled, upper cell short, collared, rectangular, 
lower cell prominently wide, longer than breadth, 
lateral and cross walls thin, smooth, content 

tanslucent, head capitate, globose, glandular cells 
two, arrange lengthwise, walls thin, hyaline, content 
granulated yellov/sh. Distrib. : corolla & stamen. 


(Fig. 48). 


48 


HXCTAMTHES ARBQRTRISTIS 

This plant shows seven type of trichomes. (Plate 3 
Fig. 49-55). 

. ® . 

1 . UNICELLULAR FLAGELLATE HAIR. 

Foot: Not visible. Body: 1-celled, long, hyaline, 

flexuous; tip pointed, walls thin, rugose; lumen 
wide; content translucent. Distrib. : Leaf-lower 
surface, bract, calyx & corolla (Fig. 49). 

2. UNICELLULAR CONICAL HAIR. 

Foot: Compound. Body: entire, elogated, conical; cell 
muoa longer than Dreadth, tapering to a pointed tip; 
walls thick, rugose, straight; lumen wide; content 
light yellow. Distrib. : Stem, petiole, leaf surface, 
bract, calyx & corolla (Fig. 50). 

3. UNICELLULAR CURVED HAIR. 

Foot: Compound (dark yellow) Body: 1-celled, curved ; 

cell longer then breadth; tip pointed; walls thick; 
rugose; lumen wide; content light yellow. Distrib. : 
Petiole, leaf surface & calyx. (Fig. 51). 
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t UHICELLOLAR HOOKED HAIR- 

root: compound. (dark yellow) . Body. 1- celled, arreot. 
.ooked, call long; tip pointed; walls thick, rugose; 

lumen wide; content light yellow. Distrih. ; Stem, 
petiole, leaf, bract & calyx. (P'lS. 52). 


ONISERIATE ASEPTATE FLAGELLATE HAIR. 


loot: Compound. Body; 3-4. celled, long. 

lifferentiated; basal 2-3, cells, erect, 

Peotangular. walls thin, rugose . convex, terminal 

.ell very long, tubular, flagellate, tlP obtuse. 

walls. thin, rugose; lumen narrow; content opaq 

-i Distrib. : Leaf upper surface (Big- 
(light yellow.) Uistriu 

53) . 


3 UNISERITATE HOOKED HAIR. 

foot: Simple, Body: 3-8 celled, hocked, cells of 

varied length & shapes, narrow, lower 

rectangular, short; upper cells longer 

breadth; tip pointed; lateral . cross walls thin. 
Pugose; lumen narrow; content light yellow. Dxstrib. 
: Leaf surface & bract. (Fig- 54). 


ONISERIATE TORROLOSE HAIR. 


dot; Simple. Body: 3-4 celled, torrulose, cells o: 
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varied length & ehape, beaded, upper cell narrow; trp 
abtuse; lateral walls thin, rugose, wavy; cross walls 
thin; lumen wide; content light yellow. Dlstrrb. 

Leaf lower surface. 


vtcrrena aiElMJiMlEIEA 


There are twelve type of triohomes observed in this 
Plant (Plate 4 (Fig. 56-68). 

1. ONICELLULAR papillose hair. 

Foot: Simple. Body: 1-oelled, wide, oblong, hyaline, 

papillose; cell longer than breadth; tip rounded, 

walls thin, smooth, straight; lumen wide; content 

translucent. Distrib. : petiole, leaf lower surface & 

VhT>.cio+- calyx & corolla (Fig. 56). 
margin, bract, caryj^ « 

2. UNICELLULAR ACERATE HAIR. • 

• 1 ftoriv Very long, acerate, tip pointed. 

Foot: Simple. Body. Very lont,, 

wide- content translucent, 
walls thin, smooth; lumen wide, 

Distrib. calyx (Fig. S?)- 

3 . UNICELLULAR DENTATE HAIR. 

Foot: Simple. Body: 1-celled, stout, erect, 

tip pointed; base broad; walls thick, 
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straight; lumen wide; content translucent. Distrib. : 
Petiole, leaf, bract & calyx (Fig. 58). 

4. BICELLULAR CONICAL HAIR. 

Foot: Simple, Body: 2-cell^d, ent.irt!, elongated, 

conical, lower cell wide, oblong, upper cell much 
longer and narrow than lower; tip obtuse; lateral and 
cross walls thick, smooth, straight, joint swollen; 
lumen wide; content translucent. Distrib. : Stem, 
Petiole, Leaf, infl. axis, bract, calyx and corolla. 
(Fig. 59). 

5. BICELLULAR CURVED HAIR. 

Foot: Simple. Body: 2-cel led, long, curved; lower 

cell wide, small, stout and curved, upper cell longer 
than breadth; tip rounded; lateral and cross walls 
thin; lumen wide; content translucent. Distrib. - 
Stem, leaf margin & corolla (Fig. 60). 

6. UNISERIATE FILIFORM HAIR. 

Foot: Simple. Body: 3-5 celled, entire, filiform; 

cells of equal lenght & longer than breadth; tip 
obtuse; lateral walls thin, smooth or rugose, 
straight; cross walls thin; lumen wide; 


content 
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translucent. Distrib. : Stem, bract, calyx & corolla 



(Fig. 61) . 


7. UNISE3iIATE HOOKED HAIR. 

Foot: Simple. Body: 3-6 celled, long, hooked; cells 

of varied length, basal cell boadest, curved, teminal 
cell longest, straight; tapering to a pointed tip, 
lateral walls thick, rugose, joints thickened; lumen 
wide; content translucent. Distrib. : Stem, petiole, 
leaf, calyx (Fig. 62). 

8. UNISERIATE FURCATE HAIR. 

Foot: Simple. Body: 5-8 celled, differentiated; stalk 
3-celled (Fig. 63) or 1-celled (Fig. 64), erect, wide; 
basal cell terminated into two, 1 to many celled arms 
(Fig. 63) or furcation bootjeck type (Fig. 64), 
furcated cells much longer than breadth; tip obtuse 
or pointed; lateral walls thin, smooth, straight or 
curved; cross walls thick; lumen wide; content 
translucent. Distrib. : (Fig. 63) Inf 1. axis & calyx 
(Fig. 64) Infl. axis, bract & calyx. 

9. UNISERIATE BRANCHED HAIR. 

Foot: Simple. Body; Multicellular, uniseriate, 
branched; branching start from the base, dividing 






cell protude out laterally than divide; tip obtuse or 
pointed; lateral and cross walls thin, smooth; lumen 
wide; content translucent. Distrib. ; Infl. axis, 
bract, calyx, & corolla (Fig. 65). 


10. PELTATE HAIR. 

Foot: Not visible. Body: Multicellular, shield- like, 
circular plate, parallel to epidermis, 1-celled in 
thickness, 6-8 celled in diameter, cells 

quadrangular, radiating from hollow center; outer 
walls thick, smooth, lateral walls thin hyaline, 
content opaque. Distrib. : Bract, Calyx & 

corolla. (Fig. 66). 


11. UNICELLULAR GLANDULAR CAPITATE HAIR- 

Foot: Simple. Body: Differentiated, stalk 1-celled, 

short, rectangular, wall thin, smooth, convex content 
translucent; head globose, large, glandular cells, 2 
4, Walls thin, hyaline, content granulated light 
yellow. Distrib.: Stem, petiole, leaf, infl. axis, 
bract, calyx and corolla. (Fig. 67). 

12. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 3-5 celled. 


Explanation of the figures of Plate ‘j. 
Trichofflies from various plant pari:!. 


Figs. 56-68 


VeEijeoa iHPjnnn.Uf hj 


Figs. 56,68 
Figs. 57,63,65 
Fig. 58 
Fig. 59 
Figs. 60,62,67 
Figs. 61,64 
Fig. 66 


Petiole. 

calyx. 

Leaf margin. 

Corolla. 

Stem. 

Infl. axix. 
Bract. 


Figs. 69-72 

Figs. 69,72 
Fig. 70 
Fig. 71 


feLLsoa boo arieo slip 

Leaf lower surface. 
Braot . 

Stem. 






cells of varied length, base mucn 
decreasing, walls thin, smooth, swollen, 
content translucent; head 1-celled, small 
wall thin, content light yellow. Dlstrib. 


^ 

at joint, 
globose. 
Petiole, 


leaf lower surface, bract, 


calyx & corolla. (Fig. 68), 


yff-RREHA EQSABIEHSISo- 

1 mvaiv -four type of trichomes. (Plate 

This plant shows only tour yp 

4 Fig. 69-72 ) . 

1 . UNICELLULAR CONICAL HAIR. 


Foot: Not clearly visible. Body. 1-celled, long, 
erect. sharply tapering to a long, rigid, pointed 
tip; walls thick, smooth, straight, lumen 
content translucent. Distrib. : Leaf, bract, calyx. 8. 

corolla (Fig. 69). 


2. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 1 -celled. long, hooked 

longer than breadth, tip pointed; walls thick; 


cell 

lumen 


narrow; content opaque. Distrib 
& corolla (Fig. 70). 


leaf margin. 


bract, calyx 




UNICELLULAR GLANDULAR CAPITATE HAIR 


Differentiated; stalk 1 -cel led, 
walls thin & smooth, content 
1-celled, prominently large, 
1 , content granulated yellowish. 


Body 


hort 


transluceTit 


B I CELLULAR GLANDULAR CAPITATE HAIR 


Foot-. Simple. Body: Differentiated; stalk 2-celled. 
erect, opper cell short, collared, lower cell longer, 
prominent, wall thin , smooth, straight, content 
translucent; head 1-oelled large, globose, content 
j arc:,iir.w Dlstrit. : Leaf surface, infl. axis, 


t,r i ohomt 


shows eifiht typo c 


UNICELLULAR PAPILLOSE HAIR 


Simple. Body 


Foot 


wall 


rounded 
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rugose, straight; lumen wide; content translucent. 
Distrib. ; Leaf lower surface & corolla (Fig. 73). 


2. UNICELLULAR FLAGELLATE HAIR. 


foot: Simple. Body: very long. flagellate, cell 

longer than breadth; tip obtuse; walls thin, rugose 
or smooth; lumen wide; content opaque. Distrib. : 
Stem, leaf-surface, bract & calyx (Fig. 74). 


3. UNICELLULAR ACERATE HAIR. 


Foot: Simple. Body: Entire, narrowly elongated, 

acerate; tip obtuse; walls thin, smooth, straight; 
lumen narrow; content opaque. Distrib. : Stem. leaf 

surface, bract & calyx. (Fig. 75). 


4. UNICELLULAR CONICAL HAIR.. 


Foot: Simple. Body: 1 -cellad. entire conical; base 

wide, cell tapering. slightly turn aside; txp 
pointed; walls thick, smooth; lumen wide; content 
translucent. Distrib. : Bract, calyx (Fig. 76). 


UNICELLULAR CURVED HAIR. 


Foot: Simple. Body: Entire, curved; cell turn aside i 
than breadth; tip pointed; walls thin, 








longer 



lumen wide; content translucent 


rugose 


UNICELLULAR HOOKED HAIR 


Foot: Simple. Body: 1-celled, arrect, hooked; tip 
pointed; walls thick, rugose; lumen wide; content 
Distrib. Stem, leaf-surface, bract & calyx (Fig. 78) . 


UNICELLULAR TORRULOSE HAIR 


torrulose; tip 


lumen 


smooth 


wavy 


obtuse 


PELTATE HAIR 


Multicellular 


diameter 


circular 


Stem 


smooth, hyaline; content opaque. Distri 
leaf -surface, bract, calyx corolla (Fig. 80) 
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It 


DORENTA ELmiEEI 

shows ten type of trichomes (Plate 5 Fig. 81-91) 


1. UNICELLULAR PAPILLOSE HAIR. 

Foot: Simple. Body: 1-celled, entire, long, 
papillose, cell longer than breadth, base wide & 
tapering to a rounded tip; wall thin, rugose, 
straight; lumen wide; content translucent. Distrib. : 
Leaf -margin. (Fig. 81). 

2. UNICELLULAR ACUMINATE HAIR. 

Foot: Simple. Body: 1-celled, acuminate; cell longer 
than breadth, base broad, sharply tapering to a 
pointed tip; walls thin, rugose, lumen wide; content 
translucent. Distrib. : Petiole. (Fig. 82). 

3. UNICELLULAR CONICAL HAIR. 

Foot: Sisole. Body: l-o=Uod. onti---. -ooioal, base 

wide, cell longer than breadth, tapering to a pointed 
tip; walls think, rugose, straight; lumen wide; 
content opaque. Distrib. Stem, petiole, leaf & calyx 

(Fig. 83) . 





UNICELLULAR CURVED HAIR 


curved 


Foot; Simple. Body : Entire 


lumen wide; content translucent 
infl. axis & calyx (Fig. 84) 


Distrib 


BICELLULAR FLAGELLATE HAIR 


Differentiated, lower 
ceil long, inflated of 


Body 


ell stout, thin 


content 


lumen 


UN I SERIATE CURVED HAIR 


3-cel led, curved; lower cells 
cell much longer than the rest 
iror-i nnslv ; tip obtuse or 


Foot 


lumen 


rounded 


content translucent 


UNISERIATE FALCATE HAIR 


Simple. Body: 3-celled, dif ferentiarea, 

basal two cells short, erect; terminal cell 


Foot 



Q£fieiQali, 

Leaf upper surface 
Bract. 

Stem. 

Corolla, 

Eil£®D,ta p 1 uiiii lani 


axis 
upper 
1 ower 
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prominently long & broad, giving distinct shape; tip 
pointed (Fig. 87) or rounded (Fig. 88); lateral walls 
thin, rugose; cross walls thin; lumen varied; content 
translucent. Distrib. : Fig. 87 Stem. petiole, leaf, 
infl, axis & calyx; Fig. 88 leaf lower surface & 
infl. axis. 

8. PELTATE HAIR. 

Foot: not visible. Body: Multicellular, shield-like, 
circular, 1-celled in thickness, 7- celled in 
diametter, cells, quadrangular, radiating from 
hollow. center; outer and lateral walls thin ; 
content translucent. Distrib. : Stem, Leaf surface & 
infl. axis (Fig. 89). 

9. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Compound. Body: Differentiated; stalk 1-celled, 
prominent, cubical, walls thick, lumen wide, content 
translucent; head larger than stalk, globular, 
consisting many elongated glandular cells, arranged 
parallel to each other, content opaque granular. 
Distrib. : Stem, Leaf upper surface & infl . axis 
(Fig. 90). 





10. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 4-5 celled, 
filiform, erect, cells varied length and shape, 
lateral & cross walls thin, rugose, iriegular, 
constricted at joints, content opaque; head 1-cel led, 
small, globose, wall thin, content granulated light 
yellow. Distrib. : Corolla & Stamen. (Fig. 91). 


This species shows eight type of trichomes. (Plate 6 
Fig. 92-99). 


1. UNICELLULAR FLAGELLATE HAIR. 


Foot; Simple. Body; very long, flagellate; tip 
obtuse; walls thick, smooth; lumen narrow; content 
translucent. Distrib.: Leaf- lower surface. (Fig. 
92). 


2. UNICELLULAR ACERATE HAIR. 



Simple. Body: 1 -cel led, very much elongated 


Foot 


base wide: tip acuminate 


lumen narrow," content t ran lucent 


smooth 



STELLATE TRI -RADIATE HAIR 


Body: 3 -cel led 


Foot 


commonly two arms 


ed length 


shaped or conical, one 
Jls thick; lumen varied 


filiform 


STELLATE MULTIRADIATE HAIR 


Multicellular 


Simple. Body 


ed to the epidermi 


uni 


from common 


content opaque 


lumen 


dendroid hair 


Foot: Not visible. Body: Multicellular, uniseriare. 

multlbranded dendroid, branches unioellular, 

elongated, arising irregularly from the stiff, common 

axis; tip of arms acute or obtuse; lateral & cross 

walls thin; lumen wide: content opaque. Distrib. : 
Petiole, leaf, calyx (Fix. 96). 


Explanation of the figure 
Trichomes from various; 


plant; par!:.s 


Figs. 92-99 


Csilisarpa leriat-a 


Figs. 

92, 

93 

Figs. 

94, 

95 

Fig. 

96, 

98 

Fig. 

97 


Fig. 

99 



Leaf upper tjurfaoe, 
Calyx. 

Petiole. 

Corol la. 

Leaf lowtiT surface. 
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6. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 1-cel led 
rectangular, shorter than head, wall thin, smooth, 
content translucent; head 1-celled, globose, thin 
walled, content granulated light yellow. Distrib. 
Corolla (Fing.97). 

7. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk, 3-celled, 
uniseriate, cells some what spherical, overlapping, 
walls thin, convex, smooth, constricted at joints, 
content translucent; head l~celled, large globose, 
thin' walled, content granulated yellowish. Distrib; 
Petiole, leaf-lower surface, infl. axis (Fig. 98). 

8. DENDROID GLANDULAR CAPITATE HAIR. 

Foot: Not visible. Body: Multicellular, uniseriate, 

dendroid, differentiated; arms arises from main 
uniseriate axis; axis terminate into glandular, 
globose head; content transulcent in arms and dense 
granulated in head. Distrib.: Leaf upper surface. 
(Fig. 99). 
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HAT .LI CARP A MASEQEHILLA 

This plant shows five type of trichomes. (Plate 7 

Fi g - 1 00"* 1 04 ) . 

]. UNICELLULAR FLAGELLATE HAIR. 

Foot: Simple. Body: 1-celled, entire. very long, 

flagellate; tip pointed; «alls thin. smooth; lumen 

wide; content translucent. Distrib.: Petiole. (Fig. 

100 ). 

2. STELLATE MULTIRADIATE HAIR. 

Foot: Simple Body: Multicellular, multiradiate 

stellate, appressed to the epidermis, arms radiating 
from common center, unicellular, elongated, 

overlapping, various shaped with bread base; tip 

obtuse or pointed; walls thin; lumen wide; content 
opaque, Distrlb. :Stem, leaf Surface, infl. axis 

(Fig. 101). 

3. PELTATE HAIR. 

Foot: Nut visible. Body: Multicellular, shield like, 

circular, parallel to epidermis, 1-celled in 

in diameter; cells 


thickness, 7-10 celled 
quadrangular, radiating from hallow center; outer and 
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lateral wall thin; content opaque. Distrih. : Stem. 

petiole, leaf surface, infl. axis, Bracts & calyx 
(Fig. 102). 

4 . UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: clavate, differentiated; stalk 1- 
celled, rectangular, wall thin, smooth, content 
translucent; head 1-celled, large, obovate, thin 
walled, content opaque. Distrib. : Stem. Petiole, leaf 
surface, infl. axis. & calyx (Fig. 103). 

5. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated ; stalk 3-celled, 
cylindrical, erect, cells longer than breadth, walls 
thin, smooth & straight content translucent; head;l- 
celled large globose, walls thin, smooth, content pale 
green. Distrib. : Petiole, leaf lower surface & mfl. 
axis (I'’ig.l04), 


CALLICAEEA IQMEmSA 


This plant shows seven type of trichomes . (Plate 7 

Fig. 105-111). 

1. UNICELLULAR CONICAL HAIR. 

Foot: Simple. Body: 1-celled, short, stout, conical; 
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cell sharply tapering; tip obtuse; walls thick, 
smooth, straight; lumen narrow; content translucent. 
Distrib. • Bract & calyx (Fig. 105) . 

2. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 1-celled, small, hooked, cell 
longer than breadth; tip obtuse; walls very thick, 
smooth; lumen narrow; content opaque enavescent. 
Distrib: Bract & calyx (Fig. 106). 

3. BICELLULAR FILIFORM HAIR. 

Foot: Compound. Body: 2-celled, entire, filiform, 
cell of varied length and longer than breadth; tip 
obtuse; lateral walls thick; lumen narrow; content 
translucent. Distrib. :- Bract & calyx (Fig. 107). 

4. BICELLULAR HOOKED HAIR. 

Foot: Compound. Body: Elongated, hooked; cells of 
varied length, and cells narrowly elongated; tip 
pointed; lateral walls thick, rugose, straight and 
joint distinct; cross walls thick; lumen narrow, 
content opaque. Distrib. : Leaf margin, bract & calyx 
(Fig. 108). 
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5. UNISERIATE HOOKED HAIR. 

Foot: Compound. Body: 3-5 celled, elongated, hooked; 
cells longer than breadth; geniculate, tip pointed; 
lateral walls thick, rugose, straight, joint swollen; 
cross walls thick, lumen narrow; content translucent. 
Distrib. : Stem, bract & calyx (Fig. 109). 

6. DENDROID HAIR. 

Foot: Simple. Body: Multicellular, uniseriate, 
multibrand«;^d dendroid: brnnchos Uu i o.vi 1 u Inr. 
elongated, arising irregularly from common axis; tip 
of arms pointed or obtuse; lateral and cross walls 
thin; lumen wide; content translucent. Distrib. : 
Petiole, leaf . (Fig. 110) . 

7. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Compound. Body: Differentiated, stalk 2-cel led, 
erect, cells shorter than head, lateral walls thin, 
smooth, straight, content translucent; head 1-cel led, 
capitate, globose, thin &. smooth walled, content 
opaque. Distrib.: Petiole, leaf surface. (Fig. 111). 
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TECTQHA SEAlffilS 

This plant have seven type of trichomes (Plate 7 & 8 

Fig. 112-119) . 

1. UNICELLULAR FLAGELLATE HAIR. 

Foot; Simple. Body: Elongated, flagellate, cell very 
long cylindrical, hyaline, flexuous; tip obtuse, wall 
thin, smooth, wavy; lumen wide; content translucent. 
Distrib. : Leaf-lower surface. (Fig. 112). 

2. UNICELLULAR CONICAL HalR. 

Foot; Simple. Body; Entire, elongated, conical; broad 
base, gradully tapering; tip pointed; tip obtuse; 
wall thin, smooth, straight; lumen wide; content 
translucent. Distrib.: Leaf-surface. (Fig. 113). 

3. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 1-celled, entire, hooked, 

cell longer than breadth & turn aside; tip acute; 
walls thick, smooth, lumen wide; content translucent. 
Distrib.: Leaf-lower surface. (Fig. 114). 

4. DENDROID HAIR. 

Foot: Simple. Body: Multicellular, tufted, dendroid. 
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differentiated; basal portion 2 col led, oroct 


upper 


portion dichotomously divided into unicellular short 
prolongations; cells of varied shapes; lateral & 


lumen wide 


walls thin or thick, smooth 


axis, bract, calyx, corolla, &, Gynoecium. (Fig. 115) 


PELTATE HAIR 


Multicellular, shield like 


circular, parallel to epidermis, 1-cells in diameter 


clavate, radiating from 


center, like fan, outer & lateral wall 


thin; content 


opaque. Distrib. : Bract & Calyx. (Fig. 116) 


6. B I CELLULAR GLANDULAR CAPITATE HAIR 


talk 2-celled 


Foot 


upper cell small, rectangular 


short 


longer than breadth, wall thin &■ smooth 


prominent 


thin walled, content light yellow. Distrib 


item 


7. UNISERIATE GLANDULAR CAPITATE HAIR 


Foot: Simple. Body: Differentiated; stalk 3-cel led 


70 



cells of varied lenght, thin & smooth walled, content 
translucent; head 1-celled, large, globose, thin 
walled, content light yellow. Distrib. : Petiole, 
leaf-lower surface & margin, bract. (Fig. 118). 

8. DENDROID GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Multicellular, uniseriate, 
dendroid, differentiated; some arms multicellular, 
filiform, bearing unicellular, globose; glandular 
head, content translucent in the arms and granulated 
dense in head. Distrib. : Leaf lower surface & corolla 
(Fig. 119). 


ESmA LAIIEQLIA 

This plant shows fourteen type of trichomes 
(Plate 8 Fig. 120-133) . 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot: Simple. Body: Small, inflated, domed, 

papillose, tip rounded; walls, thin, smooth or 
rugose, wavy; lumen wide; content translucent. 
Distrib. Calyx & Corolla. (Fig. 120). 



2. UNICELLULAR FLAGELLATE HAIR 


Foot; Simple. Body: long, tubular, flagellate 


narrow, longer than breadth; tip obtuse; wall 


wavy; lumen wide 


3. UNICELLULAR CONICAL HAIR 


conical 


tip obtuse; walls thin 


lumen wide 


content translucent. Distrib 


Leaf, Infl 


4. UNICELLULAR HOOICED HAIR 


Foot: Simple. Body: 1-celled, arrect, hooked, cell 


longer than breadth; tip obtuse; wall thin 


straight; lumen wide; content translucent, Distrib 


UNICELLULAR TORRULOSE HAIR 


Foot 


narrow, torrulo 


cell narrowly elongated; tip obtuse; walls thin 


lumen narrow; content 


wavy 



6 ; 


BICELLULAR FLAGELLATE HAIR. 


Foot: Simple. Body: 2-celled, long, flagellate, 

differentiated; stalk 1-celled, short, wall thin & 
rugose, lumen narrow, content light yellow; upper 
cell very long, narrowly flagellate, tip pointed, 
wall thin, rugose,, joint swollen; lumen narrow; 
content dark yellow. Distrib. : Corolla. (Fig. 125). 

7. BICELLULAR CONICAL HAIR. 

Foot: Simple, Body: 2-celled, conical; cells wide, 

upper cell longer than lower; tip pointed; lateral 
walls thick, smooth or rugose, straight, joint 
swollen; cross walls, thin; lumen wide; content 
translucent. Di.strib. : Stem petiole, leaf, inf 1 . 
axis, calyx. (Fig. 126). 

8. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 2-celled, elongaed, hooked, cells 
much longer than breadth; tip pointed or obtuse; 
lateral walls thick, smooth or rugose, straight; 
cross walls thin; lumen narrow; content translucent. 
Distrib: Stem, petiole, leaf. infl. axis, calyx. 


(Fig. 127). 
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9. UNISERIATE FILIFORM HAIR. 

F’oot- : Simple. Body: 3-6 celltsd, uniseria'te, tililorin; 
cells longer than breadth, small; tip obtuse, lateral 
& cross walls thick, rugose; lumen wide; content 
opaque. Distrib. : petiole, leaf-surface & calyx. 
(Fig. 128). 

10. UNISERIATE CONICAL HAIR. 

Foot: Compound. Body: 3-celled, conical; base wide, 

cells of varied length; tip pointed; lateral and 
cross walls thick, smooth, ,ioi.'.ts .swollen; lumen 
wide; content opaque. Distrib. Stem, petiole, leaf, 
infl. axis. (Fig. 129). 

11. UNISERIATE HOOKED HAIR. 

Foot: Compound. Body: 3-5 celled, hooked; cells 
longer than breadth & narrow; tip obtuse; lateral 
walls thick, rugose; cross walls thick; lumen narrow; 
content opaque. Distrib. Stem, petiole & leaf 
(Fig. 130) 

12. UNISERIATE FURCATE HAIR. 

Foot: Simple. Body: 3-celled, differentiated; stalk 

1-celled, erect, terminated into two 1 to many celled 



arms; arms cell longer than breadth, base wide; tip 
obtuse or pointed; lateral walls thin, smooth; cross 
walls thin; lumen wide; content translucent. 
Distrib. ; Leaf margin & calyx. (Fig. 131). 

13. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 1-celled, 
short, thin walled, content translucent; head 1- 
celled, yery arge, globose, wall thick, content 
granular opaque Distrib. : Leaf surface, infl. axis, 
calyx & corolla. (Fig. 132). 

14. B I CELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated, stalk , 2-celled, 
dumble shaped, cells of varied length, upper cell 
short, lower large & prominent, walls thin, smooth & 
curved, content translucent; head multicellular, 
large, globose, cells hyaline, narrow, elongated, 
arraged lengthwise, parallel to each other, lateral 
and outer walls thick, hyaline, content opaque. 
Distrib.: Stem, petiole, leaf-lower surface, infl. 
axis & calyx. (Fig. 133). 



There are eleven type of trichomes observed in 


this plant. (Plate 8 & 9 Fig. 134 - 146) 


UNICELLULAR FLAGELLATE HAIR 


Foot: Simple. Body: 1-celled, very long, flagellate 


cell narrowly flagellate; tip pointed 


lumen narrow; content translucent. Distrib 


Corolla &. Style . (Fig. 134) 


2. BICELLULAR CYLINDRICAL HAIR 


Foot: Simple. Body: 2-celled, small, cylindrical 


cells rectangular; tip rounded; lateral wall 


e, convex, constricted at joint; lumen 


smooth or rugo 


wide; content translucent. Distrib. : Calyx & corolla 


BICELLULAR CURVED HAIR 


Foot: Compound. Body: 2-celled, entire 


differentiated; upper cell turn aside, falcate, cell 


longer than breadth, base swollen; lower cell 


hort 


and narrow; tip obtuse; lateral and cross walls thin 


smooth; lumen wide; content translucent. Distrib 


Explanation of the figures of Plate 8 
Trichomes from various plant parts. 


Figs. 115-118 

Figs. 115,117 
Fig. lie 
Fig. 118 
Fig. 119 


Figs. 120-133 

Figs. 120,121, 

122,123,131 
Figs. 124,126 
Figs. 126,132 
Figs. 12/, 130, 133 
Figs. 128, 129 


Figs. 134-141 

Fig. 134 
Fig. 135 
Figs. 136,137, 

138,140,141 
Fig. 139 


leetQna gcandis..^ 

Stem. 

Bract. 

Petiole. 

Leaf lower surface. 


Calyx. 

Corolla. 

Leaf unper surface. 
Stem. 

Leaf lower surface. 


Pfemna wighiiaria^ 

Corolla. 

Calyx. 

Stem. 


Leaf upper surface. 
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Stem, infl. axis, calyx (Fig. 136). 

4 . BICELLULAR HOOECED HAIR. 

Foot: Compound. Body: 2-cel led, short, hooked, 

differentiated; uppercell longer than lower and 
lanceolate, seated on lower short, erect cell, base 
rounded and wide; tip pointed; lateral and cross 
walls thin, smooth; lumen wide; content translucent. 
Distrib. : Stem, leaf surface, infl. axis, calyx. 

(Fig. 137).. 

5. BICELLULAR BELEMNOID HAIR. 

Foot: Simple. Body: 2-celled, belemnoid, lower cell 

wide and short, upper all narrowly elongated, 
tapering to a pointed tip, lateral and cross walls 
thin, smooth and straight, lumen narrow, content 
translucent. Distrib.: Stamen (Fig. 138). 

6. UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foot: Compound. Body: 3-4 celled, long, flagellate; 

cells of varied length, swollen base, upper cell 
longer than breadth, terminal cell longest; tip 
obtuse or pointed; lateral and cross walls thin, 
lumen wide; content translucent. Distrib. : 


smooth ; 



stem 


petiole, leaf-surface, infl. axis 


& calyx. 


(Fig. 139) 


7. UNISERIATE CURVED HAIR. 


Foot: Simple. Body: 3-8, eolled edtire. curved; 
cells longer than breadth, turn aside, tip pointed, 
lateral and cross walls thin smooth, lumen wide, 
content translucent. Distrib. : petiole, leaf- 
surface & calyx. (Fig. 140). 


8. UNISERIATE HOOKED HAIR. 

Foot: Compound. Body: 3-6 celled, hooked, 

longer than breadth, base rounded and wide- (Fig. 142) 

or base narrow (Fig. 141) tip pointed; lateral and 

cross walls thin, smooth, lumen wide; content 
translucent. Distrib.: Fig. 141-stem petiole infl. 
axis, calyx; Fig. 142-stem, leaf-surface, mfl. axis & 

calyx. 


9. UNISERIATE ACUMINATE HAIR. 

Foot: Simple, Body: 3-7 celled, acuminate, cells 
small rectangular {Fig. 143} ovular (Fig. 144) 
terminal cell narrow & acuminate; tip pointed; 
lateral walls thin, smooth, convex or concave;, lumen 
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wide; content translucent. Distrib: Fig. 143-stera, 
leaf surface, infl. axis, Fig. 144-calyx. 

10. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 1-celled, 

short, collared, shorter than head, walls thin, 
smooth, content translucent; head 1-celled, large, 
globose, thin walled, smooth, content translucent; 
head 1-celled, large, globose, thin walled, smooth, 
content light yellow. Distrib. : petiole, leaf- 
surface, calyx, corolla (Fig. 145), 

11. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Compound. Body: Differentiated; stalk 2- 

celled, erect, gradually tapering, upper cell short & 
stout, lower cell large and prominent, walls thin and 
smooth, content translucent; head 1-celled, large, 
globose, walls thin, content light yellow. Distrib. : 
Stem, infl. axis. & calyx. (Fig. 146). 

GMELIHA ASBQBEA 

This plant shows nine type of trichomes. (Plate 9 
Fig. 147-156). 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot:' Simple. Body: 1-celled, elongaled, paillose; 
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biyQ.lin©j vo-riovisly wiclsj w&ll 'ttii.rij snioolstij luniGti 
narrow; oon'bent translucent. Distrib. : Corolla (I'if?. 
147) . 

2. BICELLULAR ASEPATE FLAGELLATE HAIR. 

Foot: Simple. Body: 2-oelled, differentiated, 

flagellate lower cell short, rectangular, thin & 
smooth walled, content dark green; upper cell 

narrowly flagellated, base wide; tip pointed, walls 
thin & smooth, lumen narrow, content light 

gr een . D i str ib . : Stem, leaf margin, bract, calyx ^ 

corolla (Fig. 148). 

3. BICELLULAR CYLINDRICAL HAIR. 

Foot: Simple. Body: Large, wide, cylindrical; upper 

cell very long, shaped variously; lower cell much 
small; lateral and cross wall thick, smooth, 
straight; lumen wide; cohtent light green. Distrib. : 
Stem, petiole, infl. axis, corolla (Fig. 149). 

4. BICELLULAR CONICAL HAIR. 

Foot: Simple. Body: Elongated, entire, conical; cells 
much longer than breadth; tapering to a pointed tip; 
lateral and cross walls thin, rugose, straight; 
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lumen wide; cotent translucent. Distrib. : l,oaf vippet* 

surface & Stamen. (Fig. 150). 

5. UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foot: Simple. Body: 3-5 celled, very long, 

flagellated differentiated; stalk 1-cel led, cubical, 
erect, rest of the cells much longer than breadth. 


f lexuous ; 

lateral 

walls thick 

smooth; 

cross 

walls 

thin, tip 

pointed; 

lumen wide; 

content 

light 

green 

except in 

stalk cell (dark green). Dis 

trib. : 

Stem, 


petiole, leaf, infl. axis, bract, calyx. & t;o.ro 1 1 a 
(Fig. 151). 

6. UNISERIATE CYLINDRICAL HAIR. 


V, 


Foot: Simple. Body: 3-celled, entire, cylindrical; 

cells broad, oblong and longer than breadth; tip 
rounded; lateral and cross walls thin, smooth, 
convex; lumen wide; content translucent. Distrib. 
Infl. axis (Fig. 152). 


7. UNISERIATE HOOICED HAIR. 


Foot: Simple. Body: 3-6 celled, hooked; cells, 

distinctly broad and of varied length, hyaline, 
lateral walls deeply constricted at joints (Fig. 153) 





or cells normally longer than breadth except the 
lower most cell (Fig. 154) tip obtuse or pointed; 
lateral walls thick or thin, straight or convex, 
joint constricted; cross walls thick or thin; lumen 
wide; content opaque. Distrib. : Fig 153-Stem, 
petiole, leaf lower surface, infl. axis, bract, 
calyx, corolla; Fig. 154-Leaf, infl. axis, 
bract, calyx. & corolla. 

8. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk l-celled, 
shorter than head, cell wide than length, walls thin 
and smooth, lumen wide, content opaque (violet); head 
l-celled very large, globose, thin walled, content 
light yellow. Distrib. Petiole, leaf, bract, corolla, 
stamen (Fig. 155). 

9. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 2— celled, 
upper cell rectangular & narrower than lower domed 
cell; wall thin & smooth; head multicellular, large, 
elevated, glandular cells elongated and of varied 
size & shape, arranged in onetier, parallel to each 
other, walls thin, content opaque. Distrib.: Stamen. 


GMELINA 


This plant shows ten type of trichomes. (Plate 9 Fig. 
157-166). 

1. UNICELLULAR CURVED HAIR. 

Foot; Simple. Body; 1-celled, small curved; cell 

longer than breadth; tip acute; wails thin, smooth; 
lumen narrow; content opaque. Distrib. ; Leaf lower 
surface, calyx & corolla. (Fig. 157). 

2. UNICELLULAR DENTATE HAIR. 

Foot: Simple. Body; 1-celled, short, stout, pear 

shaped, dentate; tip pointed; walls thick, lumen 
wide; content opaque. Distrib; Calyx. & Corolla (Fig. 
158) 

3. BICELLULAR ASEPTATE FLAGELLATE HAIR. 

Foot: Simple. Body: 2-celled, short, flagellate, 

differentiated; lower cell small, straight; upper 
cell comparatively much long, flexuous, tip pointed; 
walls thin, smooth; lumen narrow; content opaque, 
Distrib. : Calyx & corolla (Fig. 159). 
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4. B I CELLULAR CYLINDRICAL HAIR. 

Foot: Simple. Body : 2-celled, small, entire, 

cylindrical; cells longer than beadth, narrow; tip 
obtuse; walls thin or thick and smooth; lumen wide; 
content opaque. Distrib. ; Calyx. (Fig. 160). 

5. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 2-cel led, short, sharply hooked; 
lower cell short, curved upper cell straight, 
conical; tip obtuse; lateral walls thick, smooth, 
cross wall thin; lumen wide; content opaque. Distrib. 

: Petiole, leaf-lower surface, calyx & corolla 

(Fig. 161). 

6. UNISERIATE SEPTATATE FLAGELLATE HAIR. 

Foot: Simple. Body: 3-6 celled, long, beaded, 
flagellate; cells small sized &, longer than breadth; 
tip actue, lateral walls thin, smooth, deeply 
constricted at joints; cross walls thin; lutuan 
narrow; content opaque. Distrib. : Calyx. (Fig. 162). 

7. UNISERIATE HOOKED HAIR. 

Foot: Simple. Body: 3-4 celled, entire, hooked, cells 
longer than breadth, basal cell curved; tip acute & 
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upward; lateral and cross walls thick or thin, smooth, 
straight, joint constricted; lumen wide; content 
opaque. Distrib: Leaf lower surface, calyx & corolla. 

(Fig. 163). 

8. PELATATE HAIR. 

Foot: Not visible. Body: Multicellular, peltatt-, 

shield like. circular, 1-oelled in thickness. 6-9 
celled in diameter, cells rectangular, radiaing irjm 
hollow center; outer walls thin, wavy, culinised; 
lateral walls thin, hyaline; content opaque. 
Distrib.: Petiole & leaf lower surface (Fig. 164). 

9. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 1-cel led, 

short, collared, rectangular thin and smooth walled, 
content translucent; head 1-celled, large, globose, 
thin walled, content granulated opaque. Distrib.: 

petiole (Fig. 165). 

10. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 2-3 celled, 
cells of varied length and longer than breadth except 
upper most collar cell, walls thin & smooth, content 



translucent; head large, capitate, glandular cells 
many & Ic^itudinaly arranged, walls thin, content 
translucent, Distrib. ; Stamen. Fig. 166) 

Species shows thirteen type of trichomes. (Plate. 10 
Fig. 167-179) 

I 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot: Simple. Body: Entire, elongated, hyaline, 

papillose; cell wide and tapering to a obtuse tip, 
walls thin, smooth, straight; lumen wide; content 
translucent. Distrib. : Ste»iii, petiole, leal upp'er 
surface & margin (Fig. 167) 

2. BICELLULAR CYLINDRICAL HAIR. 

Foot: Simple. Body: 2-celled, entire, cells long, 

wide, cylindrical; tip obtuse; lateral walls 
slightly wavy, thin, smooth or rugose, constricted at 
joint; cross wall thick; lumen wide; content 
trnslucent. Distrib.: Petiole, leaf -margin (Fig. 168). 


3. BICELLULAR CONICAL HAIR. 

Foot; Simple. Body: 2-celled, entire, conical; cells 
longer than breadth, base wide ; tip obtuse; lateral 
walls thin, smooth, straight, swollen at joint; cross 
wall thin; lumen wide; content translucent. Distrib. : 
Stem, leaf (Fig. 169). 

4. BICELLULAR CURVED HAIR. 

Foot; Simple. Body: 2-celled, entire, curved; cells 
longer than breadth, tapering, lower cell stout, 
uppe,*r cell curved ; tip obtuse; lateral walls thin, 
smooth, constricted at joint; cross wall thin; lumen 
wide; content translucent. Distrib.; Leaf-lower 
surface. (Fig. 170) 

5. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 2-celled, long, hooked; lower 
cell curved with wide base, upper cell long & 
conical; tip pointed; lateral walls thin, smooth, 
straight, joint swollen; cross wall thin; lumen wide; 
content translucent. Distrib. : Stem, petiole, leaf. 


(Fig. 171) 
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6.UNISERIATE FILIFORM HAIR. 


Foot: Simple Body: 3-8 celled, very long, filiform, 

cells longer than breadth, tubular, tip obtuse; 
lateral walls thin, smooth, straight; cross walls 


thin; lumen wide; content tps lucent. Distrib. : Stem, 


petiole, leaf, calyx. (Fig. 172). 


7.UNISERIATE ASEPTATE FLAGELLATE HAIR. 


Foot: Simple. Body: 3 celled, differentiated; stalk 
2-celled, base wide, cells oblong, lateral walls 
thin, smooth; cross walls thin, upper cell narrowly 


flagellated, conical shaped, tip pointed, wall thin. 


content ti^ns lucent. Distrib. : Leaf surface, calyx. 


(Fig. 173). 


8. ON I SERI ATE SEPTATE FLAGELLATE HAIR. 


Foot: Simple. Body: 3-12 celled, septate flagelate, 
cells geniculated, body variously shaped, uppermost 
cell very long & flexuous; tip obtuse; lateral walls 
thin, smooth, constricted at joints; cross walls 
thin; lumen narrow; content opaque. Distrib. : Corolla 
& stamen. (Fig. 174). 








■mHnn 
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9. UNISERIATE CYLINDRICAL HAIR. 

Foot: Simple. Body: 3-5 celled, entire, cylindrical; 
cells longer than breadth, tip obtuse; lateral walls 
thick, smooth; cross walls thick; lumen wide; content 
translucent. Distrib. : Petiole. (Fig. 175). 

10. UNISERIATE HOOKED HAIR. 

B’oot: Simple. Body: 3-9 celled, hooked; cells oblong 
except the terminal longest conical cell, tip obtuse; 
lateral walls thin, smooth, constricted at joints; 
cross walls thin; lumen wide; content translucent. 
Distrib.: Stem, petiole, leaf. (Fig. 176). 

11 .UNISERIATE FORKED HAIR. 


Foot: Simple Body: 3-8 celled, long, forked, cells 
longer than breadth, terminal cell longest & deeply 
forked, lateral & cross walls thin, smooth; lumen 
wide; content translucent. Distrib.: Leaf upper 
surface. (Fig. 177). 


12. UNICELLULAR GLANDULAR CAPITATE HAIR. . 

Foot: Simple. Body: Differentiated; stalk I-celled, 

short, rectangular, thin walled, content translucent; 

1-celled, large, globose, wall thin, content 


head 


89 






granulated light green. Distrib. : Stem, petiole, 

leaf-upper surface. (Fig. 178). 


13. UN I SERI ATE GALNDULAR CAPITATE HAIR.. 


Foot: Simple. Body: Differentiated; stalk 3-celled, 
long, cells oval, thin walled, smooth, convex, 
constricted at joints, cross walls thin, lumen wide, 
content translucent; head 1-celled, oval, large, wall 
thin, content granulated light green. Distrib. 
Leaf-lower surface & margin. (Fig. 179) 




VITEX .CORIAGSA 

It shows ten type of trichomes. (Plate. 10 Fig. 180- 
189) i 

1. UNICELLULAR CONICAL HAIR. 

Foot: Simple. Body: 1-celled, conical, cell longer 

than breadth, tapering to a pointed tip, walls thin, 
smooth,: straight; lumen wide; content translucent. 


Distrib. : calyx. (Fig. 180) 

2. UNICELLULAR H(X>KED HAIR. 

Foot: Simple. Body: 1-celled, hooked; cell narrowly 



90 


elongated, bent in mid region; tip pointed; walls 
thick .smooth; lumen narrow; content trns lucent. 

Distrib. ; calyx. (Fig. 181). 

3 . UNICELLULAR DENTATE HAIR. 

Foot: Simple. Body: 1-celled, small, dentate; base 

wide; tip pointed; walls thick, smooth, straight; 
lumen wide; content translucent. Distrib. : Stem, & 
calyx. (Fig. 182 ) . 

4 . BICELLULAE FILIFORM HAIR. 

Foot: Simple. Body: 2-celled, very long, filiform; 

upper cell very long, lower short, rectangular, tip 
pointed; lateral and cross walls thin, rugose 
straight; lumen wide; content translucent. Distrib.- 
corolla & stamen. (Fig. 183) 

5. BICELLULAR HOOKED HAIR. 

Foot : Compound . Body : 2 -ce 1 3 ed , ent i ro , h ooked ; 
lower cell long, stout, rectangular; upper cell long 
& conical, bent at the Joint; tip pointed; lateral 
walls thick, smooth, straight; cross wall thin; lumen 
wide; content translucent. Distrib. : Stem &calyx. 

(Fig. 184) 


Explanation of the figures 
Trichomes from 


Figs. 167-179 

Figs. 167, 169, 
172, 176 
Figs. 168,175 
Figs. 170,173 
Figs. 171,176,179 
Figs. 174 
Fig. 177 


of Plate 10 
^®-i^ious plant parts. 

Yites aegyp^ja^ 

Stem. 

Petiole. 

Leaf upper surface 
Leaf margin. 

Corolla. 

Leaf lower surface. 


Figs. 180-189 

Figs. 180,181 
Pigs. 182,184,188 
Figs. 183,186, 

„ 187, 189 

Fig. 185 


Xitejc Gog iace ft , 

Calyx. 

Stem. 

Corolla. 

Stamenal filament. 




awii 
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6.BICELLULAR BELEMNOID HAIR 


Simple. Body 


Foot 


hort 


lumen narrow 


walls thin, smooth 


Stamen 


ontent tr/is lucent 


7.0NISERIATE HOOKED HAIR 


Foot: Simple, Body: 3--5 ceiled, Qixit 
terminal cell longest, falcate, and 
ci _4 ooilPid short, cubical stalk 


lumen wide 


mooth; cross 


8.UNISERIATE TORRULOSE HAIR 


torrulose 


Simple. Body: 3 8 


most conic 


hort 


smooth 


walls thin 


content 


corolla 


9. PELTATE HAIR 


ibie. Body 


Foot : 
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parallel to epidermis, 1 celled in thickness. o-9 
celled in diameter, cells cubical, arranged around 
the hollow center; outer and lateral walls thin, 
content translucent. Distrib. : Stem & calyx. 
(Fig. 188). 

10. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 1-4 celled, 
cells longer than breadth, except upper collar cell, 
lateral and cross wall thin & smooth, content 
trnslucent; head 1-celled, globose, thrn walled, 
content light yellow. Distrib.: Corolla. (Fig. 189) . 

VITEX . AGNUS CASlGSa. 

It shows six type of trichomes. (Plate. 11 Fig. 190- 
195) 

1 . UNICELLULAR PAPILLOSE HAIR. 

Foot; Simple. Body: 1-celled, broad & long variously 
papillose; tip obtuse; walls thin, smooth, lumen 
wide; content translucent. Distrib. : Stem, petiole, 
leaf, inf 1-axis, bract, calyx, corolla. (Fig. 190) 
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2. UNICELLULAR HOOECED HAIR. 

Foot: Simple. Body: 1-celled, hooked; cell base wide, 
cell longer than breath; tip obtuse; walls thin, 
smooth; straight; lumen wide; content trns lucent. 
Distrib. : Leaflet upper sqrface & margin. (Fig. 191). 

3. BICELLULAR CONICAL HAIR. 

Foot: Simple. Body: 2-celled, long, erect, conical; 

cells longer than breath, upper cell much longer than 
lower; tip acute; lateral walls thick, smooth, 
straight; lumen wide; content translucent. Distrib. : 
Stem, petiole, bract & corolla. (Fig. 192). 

4. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 2-celled, hooked; lower cell 

small curved with wide base, upper cell long; ; tip 
opaque; lateral walls thick, smooth, straight; cross 
wall thick; lumen wide; content translucent. 
Distrib. : Stem, petiole, leaf, Infl. axis, bract, 

calyx, corolla. (Fig. 193) 

.5.UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foot: Compound. Body : 3-6 celled, long, flagellate; 



and croos walls thin, smooth; lumen wide 


margin, Infl. axis, bract & corolla. (Fig. 194) 


6. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot: Simple Body: Differentiated 


talk 1 celled 


rectangular, shorter than head, thin walled, content 


head large, capitate, glandular cells 


thin, content dense. Distrib 


There 


1. UNICELLULAR PAPILLOSE HAIR 


Foot 


hort 


tip opaque; walls thin, rugose, straight; lumen wide 


content translucent. Distrib. : Infljraxi 


2.BICELLULAR FILIFORM HAIR 


Foot: Simple. Body: 2-celled 


hort, filiform; cell 







longer than breath, tip Pointed; lateral 


Joint distinct; cross 


lumen narrow; content opaque. Distrib 


Infl-axis, calyx. (Fig. 197) 


3.BICELLULAR ASEPTATE FLAGELLATE HAIR 


Body 


Simple 


lumen narrow 


wavy 


4.BICELL0LAR CURVED HAIR 


entire, cyindrical 


hort, wider than 


lower cell 


lumen wide; content translucent 


5.BICELLULAR CONICAL HAIR 


Foot: Simple. Body: 2-celled, long, conical cells of 
varied length, upper cell long & tapering, lower cell 
short and rectangular; tip acute ; lateral and cross 
walls thin, rugose; lumen wide; content translucent. 
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Distrib. : calyx, corolla, Stamen. (Fig. 200) 

i 

6. B I CELLULAR HOOKED HAIR. 

Foot; Simple. Body: 2 celled, entire, hooked; cells 
of varied length, lower cell small upper cell 
elongated^ tapring to a pointed tip; lateral and cross 
walls thin, rugose, straight ; lumen wide; content 
opaque. Distrib.; Calyx and corolla. (Fig. 201). 

7. UNISERIATE SEPTATE FLAGELLATE HAIR. 



Foot: Simple, Body: 3-4 celled, flagellate; cells 

narrowly elongated, terminal cell longest, flexuous; 
tip pointed; lateral and cross walls thin, rugose, 
wavy; lumen narrow; content opaque. Distrib. : Infl- 
axis, calyx & corolla. (Fig. 202). 

8. UNISERIATE CONICAL HAIR. 

Foot: Simple. Body: 3-12 celled, short, erect, 

conical; cells longer than breath, base wide, 
tapering; tip pointed; lateral walls thin, rugose; 
cross walls thin; lumen wide; content translucent. 
Distrib.: Corolla & stamen. (Fig. 203). 

9. UNISERIATE CURVED HAIR. 

Foot: Simple. Body: 3-4 celled, curved; cells longer 




then breath; tip pointed; lateral and cross wall 


Ivjmen narrow 


Distrib. : Infl-axis, calyx, & corolla. (Fig. 204) 


10. UN I SERIATE HOOKED HAIR 


Foot: Simple. Body: 3-4 celled, small, hooked 


thin; lumen narrow; content opaque. Distrib 


11. PELTATE HAIR 


Mutlicellular 


6-9 celled in diameter, cells radiating 


corolla & ovary wall. (Fig. 206) 


UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot 


lower cell prominent, upper cell short 


mooth, content translucent 


content 


head large, globose, thin walled 


Corolla 


tamen 


brown. Distrib 
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CLEEQDEMCEQH ERAQE AHS 

It shows four type of trichomas. (Plate. 11 Fig. 208- 
211 ) ; 

1. BICELLOLAR CONICAL HAIR. 

Foot: Simple. Body: 2-celled, conical; upper cell 

elongated, tapering, lower cell wide, dome shaped; 
tip pointed; lateral walls thin, smooth, straight, 
constricted at Joint; eposs wall thin; lumen wide; 
content translucent. Distrib. : Leaf. (Fig. 208). 

2. UNISERIATE CONICAL HAIR. 

Foot: Simple . Body: 3-12 celled, entire, long, 

conical; cells of varied length, terminal cell very 
long & tapering; tip pointed; ■ lateral and cross 
walls thick, smooth, constricted at distinct Joints; 
lumen wide; content translucent. Distrib.: Stem, 
petiole, leaf. (Fig. 209). 

3. UNISERIATE CURVED HAIR. 

Foot: Simple. Body: 3-12 celled, entire, very long, 

curved; cells of varied length & longer then breadth; 

basal cell short; tip pointed; Ifiteral and cross 

I 


Explanation of the figures of Plate 11. 
Trichomes from various plant parts. 


Figs. 190-195 

Figs. 190, 192,193 
Figs. 181 
Figs. 194 
Figs. 196 


Figs. 196-207 

Figs. 196,204,205, 
Figs. 197,206 
Figs. 198,200,201, 
202, 203 

Fig. 199 
Fig. 207 


Figs. 208-211 

Fig. 208 
Figs. 209,210 
Fig. 211 


Figs. 212-213 

Fig. 212 
Fig. 213 


Vitsjc Mnus-saslua,. 

Stem. 

Leaflet lower. 
Leaflet upper. 
Calyx. 


Yitejs aiaaicax 

Infl. axis. 

Stem. 

Calyx. 

Stamenal filament. 
Corolla. 


Leaf lower surface. 
Stem. 

Petiole. 


CisrsdeadcsQ indicum. 

Leaf upper surface. 
Bract. 
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walls IvliLck, amooLh; lumen wide; eontent traas 1 ueent . 
Distrib. : Petiole & leaf. (Fig. 210). 

4. ONICELLaLAR GALNDULAR CAPITATE HAIR.. 

Foot-: Siihpio. Body; Di f f erontiatad ; ol.alk 1 -cel led, 

short, clavate, walls thin, smooth, content 
translucent; head large, globose, glandular cells 
many, arranged legth wise, outer wall thin, 
prominent, lateral walls thin, hyaline, content 
opaque, Distrib. : Stem, petiole, leaf-surf ace . 
(Fig. 211) 



imi£m 


It shows only two type of trichomes. (Plate. 11 
Fig. 212-213) 

1. PELTATE HAIR. 

Foot: Not visible. Body : Mutl icel lular, shield like, 
circular, parallel to epidermis, 1-cel led in 
thickness, 6-8 celled in diameter, cells radiating 
from hol^ov/ center, cells triangular, outer and 
lateral wall thin, content dense. Distrib.: Leaf- 

I 

surface, inf 1. axis, bract & calyx. (Fig.212). 


2. UNICELLULAR GLANDULAR CAPITATE HAIR. . 


Foot: Simple. Body: Differentiated; stalk l-celled., 
short, wider than length, walls thin, smooth, lumen 
v/ide, content translucent; head large, inflated, over 
stalk like cap, glandular cells many and of varied 
shape, hyaline, content granulated dense. Distrib. : 
Bract & calyx. (Fig. 213) 



IMESME 


It shows nine type of trichoines. (Plate 12 fig. 214- 

y.?.?.) 

1 . UNICELLULAR CONICAL HAIR. 

Foot: Simple. Body: 1-celled, entire, elongated, 

conical; cell longer than breadth; tip pointed; walls 
thin, smooth, straight; lumen wide; content 
translucent. Distrib. : corolla and stamen. (Fig. 214) 

2. UNICELLULAR CURVED HAIR. 

Foot; Compound. Body: 1-celled, short, curved; tip 


obtuse or pointed; wall thin or thick, rugose; lumen 
wide; contant opaque. Distrib. : Stem, petiole, leaf 
lower surface & margin, calyx. (Fig. 215) . 

3. UNICELLULAR DENTATE HAIR. 

Foot: Compound. Body: 2-celled, hyaline, flagellate; 
cell small, longer than, breadth, flexuous; tip 
obtu.se; lateral & cross walls thin, rugose; luinan 
wide; content opaque. Distrib. : Stern, 

petiole. (Fig. 216) . 

4. BICELLULAR CONICAL HAIR. 

Foot: Simple Body: Entire, elongated, conical; lower 
cell shorter and rectangular; upper cell large & 
conical; tip obtuse; lateral walls thik, rugo.se 
straight; swollen at joint; cross wall thin, lumen 
wide; content opaque. Distrib. : Stem, petiole, leaf- 
surface, calyx. (Fig. 217) 

5. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body : Entire, elongated conical; Kiwtvr 
cell short and rectangular; upper cell large & 
conical; tip obtuse; lateral walls thick, rugose, 
straight, swollen at joint; cross wall thin; lumen 


wide; content opaque, distrib; Stem, petiole, leaf- 
surface, calyx (Fig. 217) 

6. UNISERIATE CURVED HAIR. 

Foot: Simple. Body: 3-4 celled, entire, elongated, 

curved ; cells longer than breadth; tip pointed or 
obtuse; lateral walls thick, rugose, joint distinct 
and swollen; cross walls thick; lumen narrow; content 
opaque. Distrib. : Stem, petiole, leaf lower surface &. 
calyx. (Fig. 219). 

7. UNISERIATE HOOKED HAIR. 

Foot: Compound,, Body : 3-4 celled, entire , hooked ; base 
bulbous, cells oval and longer than breadth; tip 
pointed or obtuse; lateral walls thick, rugose, 
constricted at joints, convex; cross walls thick; 
lumen narrow; content opaque. Distrib. : Stem, 

petiole, leaf. (Fig. 220), 

8. PELTATE HAIR. 

Foot: Not visible. Body: Shield Like, circular, 

parallel to epidermis. 1 celled in thickness, 6-7 
in diameter, cells rectangular or triangular 


celled 


tl 1 i n , 


in shape; radiatin^^ from the centre, walls 
center, content opao^cie. Distrib 
petiole, leaf surface, calyx, corolla. (Fig 221). 

9. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 1 celled, 

short, wider than long, thin & smooth walled, lumen 
wide, content translucent; head 1 celled, large, 
globose, walls thick, prominent, content light yellow 
granulated. Distrib : Corolla. (Fig. 222) 

SLEmDiMfiBON INFORTUNAT rTM 


It shows eight type of trichomes. (Plate 12 Fig. 223- 


230) 

1. UNICELLULAR PAPILLOSE HAIR. . 

Foot : Simple. Body : Dwarf, hyaline, 
domed; tip obtuse; walls thin, smooth, 
wide; content translucent. Distrib. 
surface, calyx & corolla. (Fig. 223) 


papillose; cell 
convex; lumen 
■ Leaf- lower 


2. BICELLULAR CONICAL HAIR.. 

Foot : Simple. Body : 2 celled, long, wide, conioel 


eeiis longer than breadth, upper ceil long and 
tapering; tip obtuse or pointed; lateral wall thin, 
rugose; cross walls thik; lumen wide, content 
translucent. Distrib. : Leaf, calyx, corolla. (I'ig 
224) 


3. UNISERIATE FILIFORM HAIR. . 

Foot : Simple. Body : 6-28 celled, entire, very much 
elongated, filiform; cells of varied length; tip 
obtuse; lateral and cross walls thin, rugose, 
straight, constricted at joints; lumen nari'ow or 
wide; content translucent. Distrib. : Stem, leaf 
(Fig. 225) 

4. UNISERIATE ASEPTATE FLAGELLATE HAIR. . 

Foot : Simple. Body : 3-12 celled, long, 
differentiated, basal cell much wider, erect, cells 
longer than breadth, and cross walls thin, rugose, 
head 1- celled, long, flagellate, tip pointed, walls 
thin; lumen wide; content translucent • Disti'ib. • Leaf 
surface (Fig. 226) 

5. UNISERIATE CONICAL HAIR. . 

Foot : Simple. Body : 3-8 celled, entire, conical; 
cells of varied length and shapes. 


base broad; tip 


pointed; lateral walls thick, rugose, straight, 
constricted at joints; cross walls thin; lumen wide; 
content translucent. Distrib. : leaf, calyx, corolla 
(Fig. 227) 

6. UN ISERI ATE CURVED HAIR. . 

Foot : Simple. Body ; 3-8 celled, entire, curved; 
cells longer than breadth; tip pointed; lateral and 
cross walls thin, rugose; lumen wide; content 
translucent. Distrib. : Leaf, calyx, corolla 
(Fig. 228) 

7. PELTATE HAIR. . 

Foot : Not visible. Body : Shield like, circular in 
shape, parallel to epidermis, 1- celled thick, 9-12 
celled in diameter; cells longer & radiating 
elongated, center hollow, outer wall thin, smooth, 
lateral walls thin, hyaline, content translucent. 
Distrib. : Stem, leaf-surface, calyx, corolla (Fig. 
229) 

8. BICELLULAR GLANDULAR CAPITATE HAIR.. 

Foot : Simple. Body : Differentiated; stalk 2- 
celled, erect, cells short, rectangular, lateral and 
cross walls thin, walls thin, content translucent; 
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head large, capitate, globose, glandular cells many, 
arranged lengthwise, walls thin, hyaline, content- 
light yellowish. Distrib. : Stem , leaf surface, 
calyx, corolla (Fig. 230) 

<:;LERQD.EaOBQM EEHISHLAIUM 

There are eight type of trichomes observed in this 
plant. (Plate 12 Fig. 231-239) 

1. UNICELLULAR CONICAL HAIR. . 

Foot : Simple. Body : 1-celled, long, entire, 
conical, tip pointed, walls thin, smooth, , straight ; 
lumen wide, content translucent. Distrib. : Corolla & 
stamen. (Fig. 231) 

2. UNICELLULAR HOOICED HAIR. . 

Foot : Compound. Body : 1- celled, arrect, hooked; 
base wide; tip pointed; walls thin, rugose; lumen 
wide : content translucent. Distrib. : Stem. leaf- 
margin. (Fig. 232) 

3. UNICELLULAR DENTATE HAIR.. 

Foot ; Compound. Body : 1- celled, entire, short, 
dentate; cell longer than breadth, base wide; tip 
pointed; walls thin rugose, straight ; lumen wide; 
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content translucent. Distrib. : Stem, petiole, leaf 
lower surface, calyx, corolla. (Fig. 233) 

4. BICELLULAR ASEPTATE FLAGELLATE HAIR.. 

Foot : Simple. Body : 2- celled, diff erintiated; 1 
stalk short, cell longer than breadth, wall thicl^ 
rugose : upper cell narrowly flagelled, lateral and 
cross walls thin, rugose; lumen narrow; content 
opaque. Distrib. : Infl.axis. (Fig. 234) 

5. BICELLULAR HOOKED HAIR. . 

Foot : Compound Body : 3 celled, entire, hooked; 
cells longer than breadth; tip pointed; lateral and 
cross walls thin or thick, rugose, swollen at joint; 
lumen wide; content translucent. Distrib. ; Stem, 
petiole, leaf, calyx. (Fig. 23b) 

6. UN I SERI ATE HOOKED HAIR. . 

Foot : Simple. Body : 3 celled, entire, hooked; cells 
longer than breadth, basal cell curved with wide 
base; tip pointed; lateral and cross walls thick, 
rugose; lumen narrow or wide; content opaque. 
Distrib. ; Stem, petiole, leaf lower surface & 
margin, calyx. (Fig. 236). 



pianation oi' tne j. i 
Trichomes from vari 


Corolla 

Stem. 


Ciero^endrQQ infortun ^t.r 

Calyx. 

Stem. 

Leaf upper surface. 
Corolla. 


Eea icu latum 


filfirQd.fiQi£ir2£l phlomidi: 

Corolla. 

Petiole. 
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7 . PELTATE HAIR. . 

BOOT : Not visible. Body : Mulbicel lular ^ shield 
like, circular in shape, parallel to epidermis, 1- 
celled in thickness, ceils of varied shape and sise, 
arranged round the hollow center ((Fig. 237) or 
opposite to each other (Fig. 238), cells covered by 
thin smooth wall, content opaque. Distrib. : Fig. 237 
- Stem, petiole, leaf surface, calyx, corol la, ovary; 
Fig. 238 - calyx. 

8. UNICELLULAR GLANDULAR CAPITATE HAIR. . 

Foot : Simple. Body : Differentiated; 1 stalk 1- 
celled, very short, collared, rectangular, thin &, 
smooth walled, lumen narrow, content translucent; head 
1- celled, very large, globose, thin walled, content 
light yellow granulated. Distrib. : Petiole, leaf 
margin, calyx, corolla. (Fig. 239) 

CLERODENDRON PHLOMIDIS 

It shows thirteen type of trichomes (Plate 12- 13 Fig 
240- 252) 

1. UNICELLULAR PAPILLOSE HAIR. . 

Foot ; Simple. Body : 1- celled, hyaline, papillose; 
cell very long; tip rounded; walls thin and smooth; 



lumen wide; content translucent. Distrib. : Corolla, 
stamen. (Fig. 240) 


2. UNICELLULAR CONICAL HAIR. . 

Foot : Simple. Body : 1-celled, long, entire, 
conical; cell longer than breadth, base wide; tip 
pointed or obtuse walls} thick rugose, si r.aight.; luimni 
wide or narrow; content translucent. Distrib. : Stem, 
petiole, leaf margin, calyx & corolla. (Fig. 241) 


3. BICELLULAR CONICAL HAIR.. 

Foot : Compound. Body : Entire, long, conical; cells 
longer than breadth, tapering into pointed apex; 
lateral and cross walls thin, rugose, straight, lumen 
wide; content translucent. Distrib. : Petiole, leaf 
surface, bract, corolla. (Fig. 242) 


4. BICELLULAR CURVED HAIR. . 

Foot: Compound. Body : 2~ celled, entire, long 

curved; upper cell turn aside; tip pointed or 
obtuse; lateral & cross walls thin, rugose slightly 
swollen at joint; lumen wide; content translucent. 
Distrib. : Stem. leaf lower surface and margin, 
bract. (Fig. 243) 
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5 . BICELLULAR HOOKED HAIR. . 

Foot ; Compound. Body : Entire, hooked;, base wide, 
upper cell conical and narrow, cells longer than 
breadth; tip pointed; lateral and cross walls thick, 
rugose; lumen wide; content translucent. Distrib. 
Stem, leaf. (Fig. 244) 


6. UNISERIATE FILIFORM HAIR. . 

Foot : Simple. Body ■- 3,-8 celled, entire, cells 
longer than breadth; tip pointed; lateral and cross 
walls thin, rugose, straight, swollen at joints, 
lumen narrow; content translucent. Distrib. : Stem, 
petiole. leaf upper surface- & margin, bract. 
(Fig. 245) 

7. ONISERIATE ASEPTATE FLAGELLATE HAIR. . 

Foot ; Simple. Body : 3-8 celled, differentiated, 
terminal cell flexuous and longest remains longer 
than breadth; lateral and cross walls thin, rugose; 
lumen wide; content translucent. Distrib. : Stem 
p@t i o 1 e^ 1 eaf ^ bract (Fig. 246) 

8. UNISERIATE SEPTATE FLAGELLATE HAIR. . 

Foot : Simple. Body: 3-6 celled, flagellate; cells 
flexuous, longer than breadth; tip pointed; lateral 
«nd oross walls thin, rugose; lumen wide; content 
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translucent. Disrib : Stem, petiole, leaf, bract. 
(Fig. 247). 

9. UNISERIATE CURVED HAIR. 

Foot: Simple. Body: 3-8 celled, curved; cells long, 

terminal cells much longer; tip pointed; lateral 
walls thin, rugose; cross walls thin; lumen wide; 
content translucent. Disrib; Stem, petiole, leaf, 
bract, (fig. 248) 

10. UNISERIATE FURCATE HAIR. 

Foot: Simple. Body: Multicellular, uniseriate, 

revealing furcation of any one cell; cells much 

longer then breadth; tip pointed; lateral walls 
thick, smooth; cross walls thin; lumen narrow; 
content opaque. Disrib: Bract (fig. 249) 

11. PELTATE HAIR. 

Foot; Not Visible. Body; Multicellular, shield like, 
circular, parallel to epidermis, 1— celled in 

thickness, 4—5 celled in diameter, cells variable in 
shape and irregular in arrangement, covered by 
vasiculate outer wall; wall ^thin and smooth, content 
granulated opaque. Distrib. : Calyx. (Fig. ^.oO) 



12. UNICELLULAR GLANDULAR CAPITATE HAIR 


celled, short, collared, cells wider than long, thin 


walled, content translucent*, head large, capitate 


glandular cells two, arrange length wi 


content light yellow granulated. Distrib; Stem 


13. UNISERIATE GLANDULAR CAPITATE HAIR 


Foot ■ Sample. Body ; Differentiated; stalk 3 celled 


cell short, cubical, lower cell 


breadth, thin walled, content translucent or light 


yellowish; head 1— celled, capitate, thin walled 


It shows eight type of trichomes. (Plate 13 Fig. 253 


1. BICELLULAR HOOKED HAIR 


2 celled, entire, hooked; cell 


wide, longer than breadth, upper cell conical and 


bent aside; tip pointed; lateral and cro 


thin, smooth or rugose, swollen at Joint, lumen wide 


content translucent, Distrib. ; Petiole, leaf surface 
(Fig. 253) 

2. UNISERIATE FILIFORM HAIR. 

P’oot : Simple. Body : 3-6 celled, entire, long, 

filiform, cells of varied length, terminal cell 

longest; tip obtuse; lateral and cross walls thin, 
rugose, constricted at Joints, lumen wide; content 

opaque. Distrib. : Petiole, Infl. axis, bract, 

corolla. (Fig. 254) 

3. UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foot : Simple. Body ; 3-4 celled, flagellate; cells 
longer then breadth, basal cell oblong, wider than 
the rest, terminal cell hyaline, flexuous; lumen 
wide; content translucent. Distrib. : Petiole, leaf, 
Infl. axis, bract. (Fig. 255) 

4. UNISERIATE CURVED HAIR. 

Foot ; Simple. Body ; 3-5 celled, entire, curved; 
cells wide, longer than breadth; tip obtuse; lateral 
walls thick,' smooth, straight, swollen at Joints; 
cross walls thin; lumen narrow; content opaque. 
Distrib. : Petiole, leaf. Inf l*axis, bract (Fig. 256) 
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5. PELTATE HAIR. . 

Foot : Not Visible. Body ; Shield like, circular in 
shape, parallel to epidermis, 1- celled in thickness, 
b-6 celled in diameter; cells rectangular, radiating 
from hollow center; outer walls thin, smooth, 
cutinised, lateral walls thin, hyaline; content 
opaque. Distrib. Calyx, corolla. (Fig. 257) 

6. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 1-cel led, 
wider than long, content translucent; head 1- celled, 
large, globose, thin walled; pontent granulated 

yellow. Distrib. : Petiole, leaf surace. Inf 1. axis, 
corolla. (Fig. 258) 

7. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot ’. Simple. Body ; Differentiated; stalk 2 celled, 
upper short, cubical, lower prominently long, thin & 
smooth walled, content translucent; head 1-cel led, 

large capitate, thin walled, content granulated 

yellowish. Distrib. : Calyx, corolla. Ovary wall. 

(Fig. 259) 
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8. UNISERIATE GLANDULAR CAPITATE HAIR 


Foot 


Simple. Body : 4-6 celled, differentiated 


walled, content translucent or light yellowish 


globose, large, consisting many long glandular cells 


arrange lengthwise, walls thin, content light yellow 


granular. Distrib. : Corolla, ovary. (Fig. 260) 


1. BICELLULAR CONICAL HAIR 


Foot : Simple. Body : 2-celled, elongated, straight 


lumen wide 


straight, swollen at joint 


Dtstrib 


content translucent 


Inf 1. axis, bract (Fig. 261 ) 


2. BICELLULAR CURVED HAIR 


Simple. Body ; Entire, long 


longer than breadth; tip pointed; lateral and cross 


Explanation of the figures of Plat,=^ 1 
Trichomes from various plant parts 


Fijs. 243-252 

Fi . 243,245, 
246, 248 
Fi 244 
Figs. 247,251 
Fig. 249 
Fig. 250 
Fig. 252 


eisrodendroQ p hlomi di. 

Stem. 

Leaf upper surface. 
Petiole. 

Bract. 

Calyx. 

Corolla. 


Figs. 253-260 

Figs. 253,256, 
258 

Fig. 254 
Fig. 255 
Fig. 257 
Figs. 259,260 


SiSUSdSOdrOQ mu Itlf l emm 
Petiole. 

Infl. axis. 

Leaf lower surface. 
Calyx. 

Corolla. 


Figs. 261-264 

Fig. 261 
Figs. 262,263, 
264 


Cierp^eadEon multi 9.usf> 
Petiole. 

Leaf upper surface. 
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walls thin, rugose, lumen wide; content translucent. 
Distrib. : Petiole, leaf upper surf ace, Inf 1 . axis, 
bract, calyx. (Fig. 262) 

3. BICELLULAR HOOKED HAIR. 

Foot : Simple. Body : Entire, hooked; lower cell 
rectangular, unnper long and tapering; tip pointed, 
lateral and cross walls thin, rugose, joint swollen, 
lumen wide: content translucent- Distrib: Petiole, 
leaf, infl. axis, bract. (Fig. 263) 

4. UNISERIATE ASEPTATE FLAGELLATE HAIR. 

Foot : Simple. Body : 3-6 celled, differentiated; 
stalk 2-5 celled, cells narrow, longer than breadth; 
head 1 celled, narrowly flagellate: tip pointed; 
lateral and cross walls thin, rugose; lumen wide; 
content translucent. Distrib: Petiole, 
leaf. Inf l-eaxis,bract(Fig. 264) 

5. UNISERIATE CONICAL HAIR. 

Foot : Simple. Body : 3—4 Celled, entire, erect, 
conical; cells longer than breadth; tip pointed; 
lateral & cross walls thin, rugose, swollen at 
joints; lumen wide; content translucent, Distrib^j 
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leaf upper surface^ margin, inf 1. axis, and bract. 

(Fig. 265) 

6. UNISERIATE CQHVED HAIR. 

Foot . Simple. Body : 3-6 celled, entire, curved; 
cell longer than breadth, upper most cell tapering; 
tip pointed; lateral & cross walls thin, rugose, 
swollen at joints; lumen narrow or wide; content 
translucent. Distrib: Stem. Petiole, leaf. Inf 1. axis, 
bract. (Fig. 266) 

7. PELTATE HAIR. 

Foot : Not visible. Body : Multicellular, shield like 
, circular, 1-celled thick, parallel to epidermis, 
cells of varied shape, arranged in one tier, inside 
the common continised -^hick wall; content 
translucent. Distrib. : calyx. (Fig. 267) 

8. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 1-celled, 
short, collared, thin walled, content translucent; 
head 1-celled very large, globose, thin & smooth 
walled, content light yellow. Distrib. : Petiole, 
leaf surace, InfFaxis, bract S^ calyx. (Fig. 268) 
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gLEBODE NDRQN SERRATUM 

This plant have four type of trichotnes (Plate 14 Fig. 
269-272) 

i 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot : Simple. Body : 1-celled, dome shaped, 
papillose; tip obtuse; walls thin, rugose, convex; 
lumen wide; content translucent. Distrib. ; Calyx & 
corolla. (Fig, 269) 

2. UNISERIATE FILIFORM HAIR. 

i 

5 11 

Foot : Simple. Body : 3-6 celled, filifoimi; cells of 
varied length; tip obtuse; lateral and cross walls 
thin, rugose, stx'aight; lumen wide; content opaque. 
Distrib. : Stem, bract, calyx. (Fig. 270) 

3. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 1-celled, 


short, wider than long, thin & smooth walled, content 
translucent; head 1-celled, very large, globose, thin 
& smooth, walled, content granulated light green. 
Distrib. : Stem, leaf surface, bract & calyx. (Fig. 




271 )- 
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4. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body ; Differentiated; stalk 2-4 
celledj cells longer than breadth, except the collar 
cell, walls thin & smooth, content translucent except 
collar cell; head large, globose, glandular cells 
many, arranged lengthwise, inside the common 
periphery, walls thin, content light green yellow. 
Distrib. : Corolla (Fig. 272) 




There are thirteen type of trichomes observed in this 
species. (Plate 14 Fig. 273-286) 

1. UNICELLULAR HOOKED HAIR. 

Foot : Simple. Body : 1-celled, short, hooked; cell 
slightly curved, longer than breath, tip pointed, 
walls thin, smooth; lumen wide; content translucent. 
Distrib. : Corolla. (Fig. 273) 

2. BICELLULAR ASEPTATE FLAGELLATE HAIR. 

Foot : Simple, Body : 2-cel led, differentiated; lower 
cell stoutj small erect, thin walled; upper cell very 
long, narrow and flagellated; tip pointed, lateral 
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lumen narrow 


margin 


3. B I CELLULAR HOOKED HAIR 


Simple. Body : Entire, hooked; upper 


Foot 


bend, conical, narrow; lower cell rectangular; tip 


straight; lumen wide; content translucent. Distrib 


Stem, leat, bract corolla 


4. ONISERIATE FILIFORM HAIR 


Foot : Simple. Body : 5-20 cells, filifrom; cells of 


varied length and shape, upper most cell conical, tip 


obtuse or pointed; lateral & cros 


constricted at joints; lumen wide; content 


Stem 


translucent. Didtrib 


5. ONISERIATE SEPTATE FLAGELLATE HAIR 


Simple. Body • 3-8 celled, flagellate 


Foot 


longer than bredth, flexuous; tip pointed, lateral 
walls thin, rugose ; lumen wide; content translucent. 


leaf, bract (Fig. 277) 


Didtrib 
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6. UN ISERI ATE CONICAL HAIR. . 


Foot : 

Compound. Body : 3-6 called, entire, elongated, 

conical 

cells long tip pointed; lateral and cro.ss 

walls 

thick, rugose, straight, swollen at 

joints. 

lumen 

wide, content translucent. Disrib ; 

Leaf- 

surface 

• (Fig. 278) 



7. UNISERIATE CURVED HAIR.. 



Foot : 

Compound. Body : 3-8 

celled, entire. 

long, 

curved ; 

cells longer than 

breadth; tip 

obtuse; 

lateral 

& cross walls thick. 

rugose; lumen 

narrow; 

content 

translucent. Distrib. 

: Petiole, bract 

• (fig. 

279) . 





8. UN I SERIATE HOOKED HAIR. 

Foot : Simple. Body : 3 celled, elongated, hooked; 
cells longer than breadth, tapering; tip pointed; 
lateral walls thick, rugose, swollen at joints; lumen 
wide; content tranlucent. Distrib : Leaf, bract (Fig. 
280) 

9. DNISERIATE FURCATE HAIR. 

Foot : Simple Body : 4-7 celled, uniseriate, 

intermidiate cells reveals furcation; cells long & 
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content translucent 


10- PELTATE HAIR 


Foot 


rectangular 


Pistrib 


lower 


11. UNICELLULAR GLANDULAR CAPITATE HAIR 


than long 


translucent 


mooth 


owish 


12. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot : Simple Body: Differentiated; stalk 2-oeUed, 
lower cell large, prominent, longer than breadth; 
oPPer cell short, collared, „alls thin & smooth,’ 
content translucent; head 1-oelled, globose, thin & 

smooth wall, content light yellow. Distrib. 
Corolla. (Fig. 285) 
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13. ONISEEIATE GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; Stalk 2-4 
cel lt.nl, oroot, gradually narriwing ri-i.nii w'ui.t bnuu. 
cells longer- than breadth, wall thin & smooth, 
content translucent; head 1-celled, rounded, thin 
walled, content light yellow. Distrib ; 
Corolla. (Fig. 286) 

This plant shows fourteen type of trichomes (Plate 14 
&15 Fig 287-301) 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot : Compound. Body : 1-celled, tubular, papillose, 
cell longer than breadth; tip rounded; walls thin, 
hyaline, smooth or rugose; lumen wide; content 
translucent. Distrib. : Stamen. (Fig. 287) 

2. UNICELLULAR CONICAL HAIR. 

Foot : Compound. Body : 1-celled, entire, conical: 
tip pointed: walls thin, rugose. 


straight; lumen 


of Plate ,4 

Triohomes from various plant 


Figs. 265-268 


Fig. 

Fig. 

P-’g. 

Fig. 


265 

266 
2i?? 
268 


SlsMgri'IrQQ ffluitiaugfi, 

Leaf lower surfacw 
Stem. ^irace. 

-aiyiJi. 

infl. axis. 


Figs. 269-272 


Figs. 

Figs. 


269, 272 
270, 271 


Sisrsdsudron sssratym.. 


Corolla. 

Stem. 


Figs. 

Figs. 

Figs. 

Figs. 

Figs. 

Fig. 

Fig. 


273—286 

273,285 

286 

274,277 

279 

275,276, 

284 

278,280, 

282 

281 

283 


SlersdgMron sEign^eng, 
Corolla. 

Petiole. 

Stem. 

Leaf upper surface. 

Bract . 

Calyx. 


Figs. 287-291 

Fig. 287 
Figs. 288,289, 
290 

Fi^. 291 


HQiffigkifildia aap flulnee 
filament. 


Petiol 


e. 




content translucent. Distrib 


3. UNICELLULAR CURVED HAIR 


Compound . Body 


Foot 


longer than breadht 


curved 


narrow 


turn a 


pointed; wall 


content translucent. Distrib 


narrow 


4. BI CELLULAR CONICAL HAIR 


Foot : Compound. Body 


horter than upper, cells longer than breadth; tip 


tricted at joint; lumen wide; content 


Corolla, (Fig. 290) 


UNISERIATE SEPTATE FL^^AGELLATE HAIR 


irnple. Body 


and flexuous 


than breadth, narrow 


pointed i l3.*t6r^l ^nd. cross thiOj ru^osc^ joint 

swollen; lumen narrow; content translucent. Distrib. ; 
Petiole, leaf upper surface, bract . (Fig. 291 ) 
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6. UNISERIATE ASEPTATE FLAGELLATE HAIR.. 

Foot : Simple. Body : 3 -celled, flagellate, 

differentiated; Stalk 2 celled, erect, ba..^ ^ 
cells longer than breadth; head 1- ceiled, vei> 
narrowly flagellate; tip pointed; lateral & 
walls thin, rogose; lumen narrow; content 

translucent. Distrib. : Corolla. (Fig. 292) 

7. UHISERIATE CONICAL HAIR. 

Foot : Simple. Body’: 3-celled, entire, elongated, 

oonloal; tip pointed; lateral and oross «alle thin, 

rugose; lumen narrow; oontent translucent. Distrib, : 

Leaf upper surface & Stamen. (Fig . 293 ) 

8. UNISERIATE CURVED HAIR. 

Foot : Simple. Body : 3-4 celled, curved; basal cell 
„idar than remains; tip pointed; lateral and cross 
walls thin , rugose; lumen narrow; content opague. 
Distrib. : Stem, Petiole, leaf, bract. (Fig. 294) 


I. UNISERIATE HOOKED HAIR. 


root : Simple . Body : 3-7 celled. entire. hooked; 

cells long, base wider than remains; tiP Pointed; 

' ...-.11c +-hin: lumen 


i. X » i 

l.t.eral walls think, rugose; cross walls thin 
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narrow; content opaque. Dlstrib. : Stem, petiole, 

leaf, bracf, calyx. (Fig. 295) 


10. UNISERIATE ACERATE HAIR. 


Foot ■- Simple . Body : 3-5 oelled. long, aoerate; 
cells longer than breadth; with swollen proximal end; 
tip pointed; lateral walls thin, irretjular. 

„^lln thin; lumen varied; content translucent. 
Distrib. : Petlole.leaf upper surface. (Fig. 296) , 




11. UNISERIATE FURCATE HAIR. 


Foot : Simple . Body : 4-6 celled. uniseriate 

filiform; sub-basal cell revealing lateral furcation. 

cells long and narrow, terminal cell longest, tip 

pointed or obtuse; lateral and cross walls thin; 
lumen narrow; content translucent. Distrib. : Stem. 

bract. (Fig. 297) 

12. PELTATE HAIR. 

: Not Visible. Body : Multicellular. Peltate 


299), shield 


Foot 

(Fig. 298) or peltate Vasicular (Fig. 
like, circular, parallel to epidermis, i-oelled 
thickness. 5-6 celled in diameter, outer walls thru, 
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outinised, lateral wall thin, prominent, oontent 
opaqoe. Distrib. ; FiS- 298-Stem, petiole, leaf 
surface, bract, calyx, corolla; Fig. 299 Petiole, 

u 4- -^cnTx/v oorollci} s 

leaf surface, bract, calyx, coroj in, 

13. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot ; Compound. Body : Differentiated; stalk 1- 
oelled, long, rectangular, wall thin & smooth, 
content translucent; head 1-called, large, globose, 
thin walled, content light yellow. Distrib. : Stamen. 

(Fig. 300) 

14. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot ; Simple . Body : Differentiated; stalk 2-4 
celled, cells rectangular, base wide, wall 
smooth, content translucent; head 1 -celled, large, 
globose, thin smooth walled, content light yellow. 
Distrib. ; Petiole, braot. calyx, corolla. (Fig. 301) 

cABvnPTERIS HMAISHX6HA 

tvoe of trichmes (Plate lb 
This species shows eleven, typ 

Fig. 302-312) 

1. UNICELLUAR PAPILLOSE HAIR. 


Rndv ■ 1— celled, entii* 

Foot : Simple . boay 


1-^ o •ri 1 1 1 f 



tip rounded; wails tliin 


lumen wide 


content translucent. Distrib 


leaf lower surface & 


2. BICELLULAR FILIFORM HAIR 


mooth 


translucent. Distrib 


3. BICELLULAR CYLINDRICAL HAIR 


Foot ; Simple . Body 


1 owe r 


cell longer then breadth, rectangular, upper 


conical base wide; tip rounded; lateral and cro 


walls thin, smooth; lumen wide; content translutent 


4. BICELLUAR HOOKED HAIR 


Body : 2 -cel led, entire, hooked 


Foot 


cells longer than breadth, upper cell conical 


mooth 


cross wall thin; lumen wide 


translucent. Distrib: Stem, leaf lower 





margin & calyx 


UNISERIATE SEPTATE FLAGELLATE HAIR 


cells of variable 


mooth 


traight, lumen narrow. Distrib 


6. UNISERIATE HOOKED HAIR 


uppermost cell conical 


and tapiring in a pointed tip, lateral wall 


smooth 


cross 


content translucent. Di,strib 


7. UNISERIATE FURCATE HAIR 


Foot 


breath; tip pointed, lateral & cross walls thin 


traight or 



Explanation of t 
Trichomes from 


Corolla 
Leaf loi 


Stem. 

Stamenal filament 
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8. UNISE&ATE BRANCHED HAIR. 

A 

Foot : Simple. B.o3.y ; Mi-<lticel lular, uniseriate, 
branched, branching from the base, diving cell 
protude out laterally than divide; tip obtuse or 
pointed; lateral & cross walls thin, smooth; lumen 
v/ide; content translucent. Distrib. : Petiole & 
calyx. (Fig. 309) 

9. PELTATE HAIR. 

Foot : Not visible. Body; Shield like, circular, 
parallel to epidermis, 1-celled in thickness, 5-7 
celled in diameter; cells rectangular, radiating from 
center, center hollow, outer wall thin, smooth; 

1 at.fjra 1 wa 1 1 th i n , hya I .i rie , (con i.en t. t.rarr; 1 ucen f. . 
Distrib. : Leaf lower surface & calyx. (Fig. 310) 

10. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot ; Simple. Body : Differentiated; stalk 1-oelled, 
short rectangular, wall thin & smooth; content 
translucent; head 1-celled, large, globose, thin & 
smooth walled, content light yellow. Distrib.: Stem, 
petiole, leaf lower surface & calyx. (Fig. 311) 
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11. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot ; Simple. Body : Differentiated; stalk 2-celled, 
upper cell short; lower long, cells longer than 
breadth, rectangular, walls thin & smooth, content- 
translucent; head 1— celled, large, capitate, globose, 
wall thin, smooth, content light yellow. Dislrib.: 


Stem, calyx. (Fig. 312) 
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^ nRS F-RVATlO M. niSCUSSIQM 


In the present investigations 35 species 
belonging to 15 genera of the fa.il> Verbenaceae were 

selected. and the trichomee ware observed on the 
vegetative as well as floral parts. The study 
revealed a total number of 38 types of triohomes of 
both Non glandular (34 types) and Glandular (4 type) 
categories. Among the Non- glandular forms Oniserlate 
types are more abundant (13 type) followed by 
Unicellular (10 type) and Bioellular hairs (7 type). 
Stellate types are represented by 2 type and one type 
of each Dendroid and Peltate. Glandular forms are 
represented by Onloellular glandular capitate. 
Bioellular glandular capitate. Uniseriate glandular 
capitate and Dendrlod glandular oapitate, ( Table 

III) 

Organographic distribution of these triohomes is 
given in the table IV. their specieswise distr ibutioti 
Lilt) Lcdblo V and di cLr i LuLi au of l.r.i chouun-. on 


differetit parts of plant in the family Verbenaoeae in 


table VI. 


From the category of Non glandular form of hairs 
the most common types recoded are Peltate in 19 
species. Unicellular papillose and Uni sor i ate hooktni 
each in 16 species; Unicellular hooked in 15 species; 
Bicellular conical in 12 species. Unicellular 
flagellate and Uniseriate septate flagellate in 11 
species; Uniseriate curved in 10 species; Unicellular 
curved, Bicellular aseptate. flagellate, Uniseriate 
filiform, Uniseriate conical, each in 8 species; 
Bicellular cylindrical, Uniseriate furcate each in 7 
species; Bicellular filiform, Uniseriate aseptate 
flagellate each ...a 6 species; bicellular curved in 6 
species. Unicellular acerate? Unicellular dentate 
each in 4 species; Unicellular acuminate. Dendroid 
each in 3 species; Unicellular torrulose, Bicellular 
belemnoid, Uniseriate cylindrical, Uni.seriate 
branched, Uniseriate torrulose & stellate 
multiradiate each in 2 species. Some forms are 
restricted in occurrance and are recorded only in one 
species viz.. Unicellular dolebrate forms in Petr ea 
Yolubilis, Uniseriate acerate in LiQimskiQidib 
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sang ui ne a, Uniseriate acuminate in PrSBina w ig ht i an a, 
Uniseriate falcate in Durenta plumie i^ i . stellate 
triradiate in Callicarpa Ian at a . 

Among the Glandular forms Uniseriate glandular 
capitate type is most common and is recorded in 26 
species. Whereas, Bicellular glandular capitate in 16 
species, Uniseriate glandular capitate in 15 species; 
Dendroid glandular capitate type in 2 species i.e. 
Callicarpa la n ata , & Tectona gr and is . In some species 
no Glandular type of trichomes are observed as in 
Myot an the s a rbor--tri s tis and verbena off icinal is 
(Table V) . 

Trichomic significance has been established by 
the contribution of many workers. In present 
investigations also trichomes play an important role; 
in taxonomic delimitation of different taxa of the 
family Verbenaceae under consideration. Two species 
of L an t ana i.e. Lj_ Camara and Lj_ indica are similar 
in having common form of hairs i.e. Unicellular 
papillose. Unicellular conical. Unicellular hooked 
and Unicellular glandular capitate types. The former 
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difiei from the latter species possessing E]nicellular 
flagellate and Bicellular glandular capitate types. 
Further in L^. c amar a Unicellular papillose, 
Unicellular curved. Unicellular hooked along' with 
common types. Unicellular conical and Uniseriate 
glandular capitate types are observed on corolla, 
while in indica presence of Unicellular flagellate 
and Bicellular glandular capitate hairs recoi'ded on 
stamens and show taxonomic importance. 

Pe trea Volubilis which is placed in between 
Lantana iodioa and LiP-Pia geuilliata in the- presctvl. 
study, shows great similarity with these two in 
possessing Unicellular papillose. Unicellular 
flagellate. Unicellular conical, Unicellular hooked 
and Bicullular glandular capitate forms (Table IV & 
V). Further P. volibi lis stands quite distinct from 
the rest in having Unicellular flagellate, Bicellular 
filiform, Bicellular glandular capitate and 
Uniseriate glandular capitate forms of hairs on the 
corolla. 

Both the species of Lippia i.e. geisinata and 
npdiflora considered in present study, appear 
similar in having Unicellular conical and Unicellular 
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glandular capitate hairs. In view 
organographic distribution of trichornic 
and other additional forms, these taxa ar. 
distinctive as the former species 


ta'ucture 


papillose 


Unicellular 


Unicellular curved 


hooked 


Bi cel 1 u ] ar 


glandular oapitati; 


type and Unicellular dolebrat 


Staohytarpheta indica is the only herbal 
among the studied species of tribe verben 
Structure and distribution of trichomes in th 


quite inhere 


tribution of 


Unicellular papillose, Unicellular flagellate, 
Unicellular conical. Unicellular hooked, Bi cellular 
cylidrical, Bicellular hooked, Uniseriate hooked & 
Unicrdlular gtandular o.<ji>i (,n |.o l.ypos on Ihc i t’ t 


parts, the presence of Bicellular glandular capitate 
type on the corolla as well as on stamens make it 
quite distinct from all studied taxa of the family. 


Nyctanthes apborctristig, so for regarded as a 
member of Oleaceae has been transferred by H. K. Airy 
Shaw (in Kew Bull. 272, 1952); Maheshwari 1963 to 
the family Verbenaceae under a new sub family 



Nyctant hq ideat 


1 9b2 ) , oons iders several morpho 1 og i ca 1 and 


anatornica,! features to differ from those in th 


Oleaceae but in favour of verbenaceous affinity 


Uutchinson in 1948 : 1973 con 


Verbenaqeae. (Families of Flowering Plant 


not reveal quite as 


ociation with the trichome 


observed in the other taxa of yebenaoeae studied. In 


Uni seriate forms are recorded. Among these the 


distribution of Uniseriate torrulo 


e trichome 


lower 


Glandular form: 


from the taxa, provide it taxonomic 


ident ity 


of verbena i.e. V 


each other so far as trichome complements 


resemble only in Unicellular glandular capitate type 


Bicellular hooked 


conical 


Uniseriate branched, Peltate & Uniseriate glandular 
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capitate types. Tiie bonari.ensi,s & of 

show ji'roriter • af f ini f i i?s posses! : i n^ Unicel luLar 
conical &. Uniseriat-e non -glandul ar forms. Even then 
the pjL'esenoe of Unioeliuiar gjlatuluiar uapitatw & 
Bicellular glandular capitate in Y^bonariensls and 
presence of Peltate typ'C on both vegetative and 
floral parts with total absence of Glandular forms in 
taxa Y. 1 - provide a taAonoinic 

identification. Further V,. bonai:iensis and Y,. 

bininnat i f ida are similer in Unicellular papillose. 
Unicellular acerate, & Peltate trichomes, but the 
presence of Peltate hairs only on the floral parts, 
Uniserite glandular capitate on both vegetative and 
floral parts in the taxa Y.^.biP-iQQatifida make it 
Stand quite apart from the remaining two species. 
Thus trichome complex among these three species of 
V erben a reveals that Y.^. bSEi^r-ieQais &, Y^ 

of fic ina li s are more similar than bip inn at if id a. 


In the Durent a nlumier i 9 type of trichomes vis.: 
Unicellular acuminate, Unicellular conical 
Unicellular curved, Bicellulai’ aseptate flagellate, 
Bicellular curved, Oniseriate falcate, Peltai.e, 


139 



of Uni seriate glandular 


observed both on coro 


restricted occurrence 


on this taxa, provide it a taxonomic 


various organ 


in o e to t r i ch ome 


cies of oallic^rp.a differ from eaeti ot;nei su 
the trichome compliments are concerned. 

ni^orn nhvlla have been found to be related 
1 other in having common Unicellular 
... j- ... 1 1 -i 4- c mi 1 1 1 i rad i ate . fJnioellulai 


Dendroid 


forms 


& Dendroid £ 


the former species and Peltate forms in tt 
provide taxanomic marker. iSQata and C. 
show similarity in having the Dendroid form; 

taxa 


both 


C . toinen toga 


and floral organs 


art from the remaining 


of ocurrance o 


riate hooked and Bice 
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■fea'rns. VJbeisG-9-S £=_ liOik. 13 

bearing Stellate triradiate on gynoeoiurn and 
Unicellular glandular capitate on corolla. Such type 
of distribution is not obset'ved in the remainiiig tv'/o 
species of callicarp a studied. Thus a particular 
trichome with its identical d ist-ribu ti on pivt.t.ern 
shows its taxonomic value in the genus. Owing to the 
trichomic complex, Tectona grandi_s sttinds quite 
distinct from remaining studied species of this 
family. The distribution of Peltate, Dendroid and 
Dendroid glandular capitate trichomes are very 
interesting. Beside the other organs the presence of 
Dendroid and Bicellular glandular capitate forms on 
the gynoecium is of considerable taxonomic 
significance. 

TIm! l.Hxa I'touina lal-i lol i y Jv. I', wigldiaim sl.nul 
nearer, sharing Unicellular flagellate, Bicellular 
hooked, Uniseriate hooked, Unicellular glandular 
capitate & Bicellular glandular capitate types. But 
former spenies can be seperated from batter- by r'C': 
prcircnoc of Unicellular paF' i 1 I n:;c , lln i c. • 1 1 u 1 .or 
conical, Unicellular hooked, Unicellular torrulose, 
Bicellular aseptate flagellate, Bicellular conical, 
Uniseriate filiform, Uniseriate conical, Uniseriate 



Bicellular cylindrical, Bicellular curved, Bicellular 


belemnoid, Uniseriate septate flagelleata, Unisoriate 


gynoeciura 


of wight i ana provides it a taxonomic distinction 


of Gmel jna i . e 


show resemble^ce with each other in 


presence of Bicellular aseptate flagellate, 
Bicellular cylindrical, ' Uniseriate aseptate 
flagellate, Uniseriate hooked &. Unicellular glandular 
capitate forms. The latter , species can be separated 
by the presence of Unicellular curved. Unicellular 
dentate, Bicellular hooked, Peltate & Uniseriate 


glandular , capitate types. Whereas, the presence of 
Bicellular conical. Unicellular glandular capitate &. 
Bicellular glandular capitate on the stamen of former 
species, (Bicellular glandular capitate is present 

a distinctive feature. In G,_ 


only on the stamen. ) is 

due to the presence of Unicellular 

dentate, Bicellular aseptate flagellate, Bicellular 
hooked types on corolla and only Uniseriate glandulai 
r^fl-nitate on the stamen make it stand quite apart from 


the other taxa. 



Though in 


common trichonw 


hooked a; 


e, Bicellular conica 


common form 


rom 


laegunds can 
Bicellular curved, Uniseriahe filiform 
s aseptate flagellate, Uniseriahe cylindrica 
-Fnrnate tvpes on both vegetative an 


glandular capitate 


floral part 


from 


V. agnu 


revealing frequent 


of Unicellular glandular capitate typ' 
. mho ncGurrence and distribution 


inhere 


in siamisa i 


trichorne typt 


rded 12 trichorne types were 


distributed on the tiorai 

distribution on vugotatlve parts was very poor 
out of 12 recorded types of triohomes, 
Bicellular filiform and Peltate type were obser 
various vegetative organs. Further among the 
oceurrence of Bicellular cylit 


Uniseriahe conical &, 


Bicellular 


glandular capitate types on stamen and Peltate even 
on the gynoecium provide a taxanomic significance in 
indentif ication of Vj_ si arnica . Besides the Bicellular 
hooked as the common type of trichome in the four 
species studied, )L. c oriacea bearing ten type of 
trichomes reveals more similarity to the si,amica 

in having Bicellular filiform, Uniseriate hooked and 
Peltate types than with V^. negundo, which has 
Uniseriate hooked & Uniseriate glandular Capitate as 
common trichomes and lastly with agnus-castus 

sharing Unicellular hooked types only. It has already 
been established that the particular trichome 
structure and their distribution provide a tool in 
solving the taxonomic problem. Thus coriace a 

appeared quite distinct from the rest considered 
species of Vi tex having Uniseriate hooked, Uniseriate 
torrulose, Unicellular glandular capitate hairs on 
corolla and Bicellular filiform & Bicellular 

belemnoid on stamen (Table IV). Similarly the 
presence of Uniseriate septate flagellate type both 
on corolla & stamen show trichomic identity in the 
taxa negundo . 

Ten species of the genus Clerodendron showed 24 
type of trichomes i.e. 21 Non glandular and 3 



Glatidula-r type 


common 


ome 


common 


two 


distribution 


landular 


hooked 


common 


for mi 


the following trichomes 
•e : Unicellular con: 

110.-1-^:.. Uniseriate ase 


glandular 


hooked 


hooked in 


two ape 


and Uniseriate turcau« 

“5. Bamaining trichoma types 
and help to distinguish some 

„ • Unicellulai 


icu latum 


on stem, peuiui.-, - 

culatum; Bicellular 

,0+ of E^lQffiidiS 


Unice 




of mul tizuga are restricted to a particular 

species. Owing to the restricted distribution of 
hhese hairs they show taxonomic signif ic^am-e. 
fra grans & ind icum which are found closer to each 
other sharing Unicellular glandular capitate form and 
the absence of Unicellular forms, they could easily 
be seperated on the basis of other trichome 
complements. The former shows Bicellular conical, 
Uniseriate conical, Uniseriate curved types and lack 
Peltate type, whereas, the latter has Peltate type of 
hairs. Though Peltate hairs are also lacking in 
serratum, but it is quite distinct from fragrans 

possessing Uniseriate glandular capitate on the 

corolla, Uniseriate filiform & Unicellular papillose 
on both vegetative &. floral parts. 

Similarly r.1 erodendr qn inf ortunatum, Q.,. 

multiflorum and splendens are found closer m 

Unh;.criate filifurm, Uniseriate curved and Peltate 

type of hairs. Distinction in between these three, 
can be made on the basis of Bicellular glandular 
capitate and Uniseriate glandular capitate hairs, 
which are' found on the corolla & gynoecium of 
fflultiflQUum ^nd only on corolla along with 
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Unicellular and Bicellular forms in the seiendens. 
The 1 nf ortu nat um gets separated having only 

Bicellular glandular capitate along with Unicellulax^ 
Bicellular and Uniseriate hairs. 

The taxa Holuiskioidi^ sanguines & csryopteris 
wsl li chi ana although have been found similar in 
having Unicellular papillose, Uniseriate septate 
flagellate, Uniseriate hooked, Uniseriate furcate. 
Peltate and Unicellular glandular capitate ones. 
they show marked differences in other foi'm of hairs. 
(Table IV & V) . In H,_ sa nguine s maximum variety of 
trichome types were recorded i.e. 14 types. Though 
some of the trichomes are common in other species. 
The distribution patterns particularly in floral 
parts gives a distinct taxonomic significance. Floral 
parts of f^anguinea possess Unicellular conical. 
Unicellular curved, Bicellular conical, Uniseriate 
aseptate flagellate, Peltate and Uniseriate glandular 
capitate on corolla; Unicellular papillose, 
Uniseriate conical. Peltate & Unicellular glandular 
capitate on stamen and Peltate trichomes even on the 
gynoecium. Moreover Uniseriate acerate type is 
recorded in this taxa only. Similarly the 
distribution of Bicellular filiform & Bicellular 
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hooked hairs on vegetative and floral parts; 
Bi,cellular glandular capitate on stem &, bract and 
Uniseriate branched hairs on calyx in Ca ryop ter is 
Wal 1 ichiana provide significant for differentiating 
it from the sanguinea . 



TABLE - III 


IQIAL lEICEQME IIEES QESESXEE IE IHE EAMILX 

YEEEEMACEAE 


TRICHOME TYPE 


Non-glandular Type 

Unicellular papillose 
Unicellular flagellate 
Unicellular acerate 
Unicellular acuminate 
Unicellular conical 
Unicellular curved 
Unicellular hooked 
Unicellular dentate 
Unicellular torrulose 
Unicellular dolebrate 
Bicellular filiform 
Bicellular aseptate flagellate 
Bicellular cylindrical 
Bicellular conical 
Bicellular curved 
Bicellular hooked 
Bicellular beleranoid 
Uniseriate filiform 
Uniseriate aseptate flagellate 
Uniseriate septate flagellate 
Uniseriate cylindrical 
Uiii seriate conical 
Uniseriate curved 
Uniseriate hooked 
Uniseriate acerate 
Uniseriate acuminate 
Unisieriate furcate 
Uniseriate branched 
Uniseriate torrulose 
Uniseriate falcate 
Dendroid 

Stellate tri radiate 
Stellate multiradiate 
Peltate 

Glandular Type 

Unicellular glandular capitate 
Bicellular glandular capitate 
Uniseriate glandular capitate 
Dendroid glandular capitate 



STUDY OF TBICHOMES IH LAMIACEAE 


A. STROCTUEE OF TBICHOMES 


B. OBSERVATION & DISCUSSION 


154 



CHAPTER IV 


STUDY QE TRICHQMES IH LAMIACEAE 
(A) STRUCTURE OF TRICHOMES 


Fifty species belonging to twenty four genera o 

Lamiaoeae have been studied for their triohomes. 
Structural details of the trichomes and their 
distribution on various parts of the individual 


species are given below ! 


OCIMDM BASILICIIM 


shows 


1. UNICELLULAR DENTATE HAIR 
Foot: Simple. Body: Entire, dentate 

base wide, walls thin, rugose; lumen 
translucent. Distrib. : Leaf margin. 


2. BICELLULAR CONICAL HAIR. 

Foot: Compound. Body: 2 - celled 



conical, tapering; tip pointed; lateral & cross wall 
thin, rugose; lumen wide; content translucent. 
Distrib. ; Stem, petiole, leaf, bract & calyx, (fig. 2). 

3. BICELLULAR CURVED HAIR. / 

Foot: Simple. Body: 2-celled, entire, curved; 
gradually tapering to a pointed tip; lateral and 
cross walls thin, rugose; lumen wide; content 
translucent. Distrib. : Stem, petiole, leaf-lower 
surface & margin, bract and calyx, (fig. 3) 

4. BICELLULAR BELEMHOID HAIR. 

Foot: Compound. Body: 2-celled, erect, belemnoid, 
lower cell broad and long, upper cell narrow and 
acuminate; tip pointed; lateral wall thick, rugose, 
cross wall thin; lumen wide; content translucent. 
Distrib. : Leaf-margin, bract and calyx (Fig. 4) 

5 . ONISERIATE CONICAL HAIR 

Foot: Simple. Body: 3-8 celled, entire, elongated, 
conical; cells of varied length, upper cell elongated 
and tapering, lower cell broad; tip pointed; lateral 
walls thin, rugose, convex, constricted at joints; 
lumen wide; content translucent. Distrib. : Stem, 
petiole, leaf & Inf 1. axis, bract, calyx and corolla. 

(Fig. 5) 




6^ UNISERIATE HOOKED HAIR 


Foot: Simple. Body: 3-6 celled, entire 


of varied length, uppermos 


broader; tip pointed 


umen 


lower surface & margin. In; 
7. UNISERIATE ACERATE HAIR 
Foot: Compound. Body : 4-8 


pointed; lateral walls thin, rugose, stra 
wall thin; lumen narrow; content opaque 
Petiole and leaf-lower surface. (Fig. 7) 


8. UNICELLULAR GLANDULAR CAPITATE HAIR 
Foot: Simple. Body: Differentiated; stalk 1-celled 

short, rectangular, walls thin & smooth, center 
1-celled, large, globose, va: 


thin 


bract, ca 


shows six type of trichoraes 
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1. UNICELLULAR PAPILLOSE HAIR 


Foot; Simple. Body: 1-celled, entire, papillose; cell 


longer than breadth; tip rounded; walls thin, rugose 


straight; lumen wide; content translucent. Distrib 


Calyx. (Fig. 9) 


2. UNICELLULAR DENTATE HAIR 


Foot 


tapering and longer than breadth; tip pointed 


lumen wide 


translucent. Distrib 


3. BICELLULAR H<X)KED HAIR. 

Foot; Simple. Body: Entire, elongated, hooked; cell 


mailer than upper 


than breadth, lower cell 


cell tapering to a pointed tip; walls thick 
lumen wide; content translucent. Distrib. 


4. UNISERIATE CONICAL HAIR. 

Foot; Simple. Body: 3-8 celled, entire, conical; 
cells longer than breadth, lower cell wide, upper 
cell narrow, tapering to a pointed apex; lateral & 
cross walls thin, rugose, straight; lumen narrow. 


cross 


Explanation of the figures of Plate 16. 
Trichomes from Various Plant parts. 


Figs. 1-8 : QeiinuiB basilicum . 

Figs. 1, 4 : 

Fig. 2 : 

Fig. 3 : 

Figs. 5, 7 : 

Figs. 6, 8 


Figs. 9 - 14 : Qsimum canum. 

Figs. 9, 10, 12. : 

Fig. 11 ; 

Figs. 13, 14. ; 


Leaf margin. 
Calyx. 

Leaf upper. 

Petiole. 

Stem. 


Calyx. 

Petiole. 

Stem. 










content translucent. Distrib. : Leaf-upper surface 
calyx (Fig. 12) 


5. ONISERIATE HOCKED HAIR 

Foot: Compound. Body: 3-6 celled, entire, hooked; 
cells of varied length and longer than breadth; tip 
pointed; lateral walls thick, rugose; cross walls 
thin; lumen wide; content opaque. Distrib. : Stem, 
petiole, leaf, calyx. (Fig. 13) 

6. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: differentiated; stalk 1-celled, 
shorter than head, rectangular, walls thin, content, 
translucent; head 1— celled, large, capitate, globose, 
wall thin, content dense granulated. Distrib. : Stem, 
petiole, leaf-surface & calyx, (Fig. 14) 


OCIMHM 


The plant shows seven types of trichomes. (Plate 17, 
Fig. 15-21) 

1. UNICELLULAR PAPILLOSE HAIR 

Foot: Simple. Body: 1-celled, entire, papillose, . eli 
longer than breadth, tapering to a rounded tip; walls 
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thin, smooth, lumen wide; content translucent. 
Distrib. : Leaf -upper surface, Infl. axis & calyx. 

(Fig. 15) 

2. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body; Entire, hooked; cell turn aside 
& longer than breadth; tapering to a pointed tip; 
walls thick, smooth; lumen wide; content translucent. 
Distrib. Leaf -margin & bract, (fig. 16). 

3. BICELLOLAR CONICAL HAIR. 

Foot; Simple. Body; 2-celled, entire, elongated, 
conical; cells longer than breadth; tip obtuse; 
lateral walls thin, rugose, straight, cross walls 
thin; lumen wide; content translucent. Distrib. ; 
Leaf -upper surface, Infl. axis, bract, calyx and 
corolla, (fig. 17) 

4. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 2-celled, entire, hooked; cells 

of equal size and longer than breadth; tip pointed; 
lateral & oroes wall thin; rugosa, oonstrioted at 
joint; lumen wide;' content translucent. Distrib. 

Petiole, Leaf -upper surface & margin, 

! 

bract and calyx (Fig. 18) 


Infl. axis. 



itWs 







5. UHISERIATE CONICAL HAIH 

Foot; Simple. Body; 3-8 celled, entire, conical; 
cells of varied length, middle cells longer than 
breadth, upper cell narrowly elongated, basal cell 
wide and broader than length; tip pointed, lateral 
walls thick or thin, rugose, convex; cross wall thin; 
lumen wide; content translucent. Distrib. ; Leaf 
upper surface, Infl. axis, bract, calyx and corolla. 
(Fig. 19) 

6. UNISERIATE HOOKED HAIR. 

Foot; Simple. Body; 3-5 celled, entire, hooked; cells 
longer than breadth, tapering to a pointed apex; 
lateral & cross walls thick, rugose, swollen at 
joints; lumen wide; content opaque. Distrib. ; 
Petiole, Leaf -upper surface, Infl. axis, bract & 
calyx. (Fig. 20) 

7. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot; Body: differentiated; stalk 1-celled, shorter 
than head and wider than length, walls thin, content 
translucent; head 1-celled, very large, capitate, 
globose, wall thin, content dense granulated. 
Distrib. ; Stem, petiole, leaf surface, Infl. axis, 
bract & calyx. (Fig. 21) 



of trichome 


The plant shows eight typei 


1. OMICELLULAB PAPILLOSE HAIR 


longer than breadth; tip ronnded; walls thin, rugose 


lumen wide; content translucent. Distrib 


upper 


2. BICELLULAR CONICAL HAIR 


Foot: Simple. Body: Entire, conical; cells wide & 


longer than breadth; lower cell small & wider, upper 
cell tapering to a obtuse tip; lateral & cross walls 


thick, rugose, swollen at joints; lumen wide; content 


3. UNISERIATE SEPTATE FLAGELLATE HAIR 


Foot: Compound. Body: 3-14 celled, very long, 
flagellate; cells of varied length, lower most cell 
wider and rectangular, other cell narrowly flexuous; 


tip pointed; lateral & cross walls thin 
wavy; lumen narrow; content opaque. Distrib 



Tr ichome 


L . 1 ow 
man 
Petiolf 
Inf 1 . aj 


Qsiffiyua 
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4. ONISERIATE CX>NICAL HAIR. 

Foot; Compound. Body: 5-14 celled, elongated, 
conical;, cells of varied length and longer than 
breadth; tip pointed; lateral & cross walls thin; 
rugose, swollen at joints; lumen wide; content 
translucent. Distrib. : Stem, petiole. Leaf-surface, 
calyx & corolla. (Fig. 2.5) 

5 . UNISERIATE HOOKED HAIR 

Foot: Compound. Body: 3-8 celled, entire, hooked, 

cells of varied length, terminal cells narrowly 
curved, lowermost cell wide, median cells narrow and 
longer than breadth; tip sharply pointed; lateral 
walls thick, rugose, cross wall thin; lumen narrow; 
content translucent. Distrib. : Stem, petiole, leaf 
and calyx. (Fig. 26) 

6 . PELTATE HAIR. 

Foot: Not visible. Body: Shield-like, circular, 1- 

cell thick, 5-8 cell in diameter; cells rectangular, 
radiating from center, center hollow, outer and 
lateral walls thin, prominent; lumen wide; content 
opaque. Distrib. : Stem, petiole, leaf surface, calyx 

and corolla. (Fig. 27) 



short, rectangular, thin walled, content translucent 


8. DNISERIATE GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body; Differentiated; stalk 3-4 celled, 
cells of varied length, cells longer than breadth 
except upper cell, wall thin & smooth, content 
translucent; head 1-celled, capitate, globose, wall 
thin, content light yellow granulated. Distrib. 


Corolla and stamen 


QSmm KILIMAHDS CHASICUM 


shows thirteen types 


1 . UNICELLULAR PAPILLOSE HAIR 

Foot; Simple. Body; Entire, elongated, papillose, tip 
rounded; walls thin and smooth; lumen wide; content 
pale yellow. Distrib.; Leaf -margin and corolla. 
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2. UNICELLOLAR CONICAL HAIR. 

Foot; Simple. Body: Entire, conical 


than 


smooth & straight; lumen wide; content 


3. UNICELLULAR DENTATE HAIR, 

Foot: Simple. Body; 1-cel led, elongated, dentate 

finNo wlilo; (.npnrliiM In polnl.nd npnx, wnlln Ihlck 
smooth, straight; lumen wide; content translucent 


4. BICELLULAR CONICAL HAIR 


Foot; Simple. Body: Entire, conical; ceiis 
than breadth; upper cell more elongated than lower « 
tapering into pointed apex; lateral walls thick, 
smooth & straight; cross wall thin; lumen wide 
u. 4 . Distrib. Leaf-surf ace, calyx 


(Fig. 33) 

5. BICELLULAR HOOKED HAIR 

Foot: Simple. Body: 2-celled, 

cells of equal size; upper cel 
r.nint.ed apex; lateral and cross 


hooked 


into a 


smooth 


lumen wide 


and turn 


Distrib 
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6. ONISERIATE FILIFORM HAIR, 

Foot; Compound. Body: 3-10 celled, entire, 

uniseriate, filiform, cells much longer than breadth; 


tip pointed; 

lateral 

& cross 

walls 

thin. 

smooth. 

straight, swollen at 

joints; 

lumen 

wide; 

content 

translucent; 

Distrib. 

: Leaf, 

calyx 

and 

Corolla. 


(Fig. 35) 

7. ONISERIATE SEPTATE FLAGELLATE HAIR. 

Foot: Compound. Body: 3-12 celled, entire, septate, 

flagellate, cells narrow, elongated; tip pointed; 
lateral and cross walls thin, smooth and flexuous; 
lumen varied; content translucent. Distrib. : 
Corolla. (Fig. 36) 

8. ONISERIATE CONICAL HAIR. 

Foot: Compound. Body: 3-8 celled, entire, erect, 

conical; cells elongated and equal in length; tip 
pointed; lateral walls thick, smooth, swollen at 
joints; cross walls thin; lumen wide; content 
translucent. Distrib. : Leaf-surface & calyx. 
(Fig. 37) 

9. ONISERIATE CORVED HAIR. 

Foot: Compound. Body: 3-10 celled, uniseriate. 
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curved, cells equal in length; tip pointed; lateral & 
cross walls thin, smooth, turn aside; lumen wide; 
content translucent. Distrib. : Leaf & calyx. 
(Fig. 38) 

10. UN I SERIATE HOOKED HAIR 

Foot: Compound. Body: 3-10 celled, entire, hooked, 

cells turn aside in the form of hook, cells equal in 
length, cells tapering in pointed apex; lateral & 
cross walls thick, smooth, lumen wide; content 
translucent. Distrib. : Leaf and calyx. (Fig. 39) 

11. PELTATE HAIR. 

Foot: Not visible. Body: Multicellular, shield like, 
entire, circular in shape, 1-cel led thick, 6-8 cell 
in diameter; cells radiating from center; outer and 
lateral walls thin, smooth, content dark brown 
(opaque) Distrib. : leaf-surface, calyx and corolla. 
(Fig. 40) 

12. UNICELLULAR GLANDULAR CAPITATE HAIR 

Foot: Simple. Body: 2-celled, differentiated; stalk 

celled, short, cell wider than length; walls thin 
& smooth; content translucent; head 1-celled, large, 
capitate, wall thin, smooth; content light pale 
yellow. Distrib.: leaf & calyx. (Fig. 41) 
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13. BICELLULAR GLANDULAR CAPITATE HAIR 

Foot: Simple. Body: Differentiated; stalk 2-celled 

upper cell shortj collared, lower cell prominent 


longer than breadth 


content translucent; head 1-celled 


globose, wall thin and smooth 


Distrib 


It shows seven types of trichomes. (Plate 18 & 19 


1. UNICELLULAR PAPILLOSE HATH 


Foot: Simple. Body: Variously papillose, cell much 


elongated than breadth; tip rounded 


mooth and convex; lumen wide 


Distrib.: Stem, calyx, corolla. (Fig. 43) 


2. UNICELLULAR HOOKED HAIR 


Foot: Simple. Body: Entire, hooked, cell elongated 


than breadth; tip pointed; walls thick, smooth 


lumen wide; content translucent. Distrib 



Trichoma 


from Variou 


Qsilsuis kilisjand 


Corolla. 
Calyx. 
Leaf upper 


Corolla 
L. upper 
Stem. 
Petiole. 
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Foot: Compound. Body: 2-celled, entire. elongated 


hooked 


lower cell longer and wider than upper 


lateral walls thick, smooth 


lumen wide; content translucent. Distrib 


Stem, petiole, leaf-surface, Infl 


corolla and ovary wall. (fig. 45) 


4. UNISERIATE FILIFORM HAIR 


Foot: Simple. Body: 3-12 celled, entire, long 


cells narrower towards the tip 


filiform 


smooth & swollen at joints; cross wall thin; lumen 


wide; content translucent. Distrib 


calyx, corolla and ovary walls 


5. UNISERIATE HOOKED HAIR 


Foot: Compound. Body: 3-4 celled, hooked, cells 


elongated than breadth and of equal sizes 


obtuse; lateral walls thick, smooth 


lumen wide; content translucent. Distrib 


thin 
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6. UNISERIATE CONICAL HAIR 


Foot: Compound. Body: 3-4 celled, elongated, entire 


conical, basal cell bulbous; tip pointed; lateral &. 


cross wall thick, rugose and swollen at joints; lumen 


wide; content translucent; Distrib 


Infl 


7. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot: Simple. Body: Differentiated; stalk 1 celled 


rectangular, shorter than head, walls thin, smooth 


content translucent; head large, capitate glandular 


arrange lengthwise, wall thin 


Infl 


dense. Distrib. : Stem, petiole, leaf -surface 


Species shows nine type of trichomes. (Plate 19, Fig 


1. UNICELLULAR DENTATE HAIR 


Foot: Simple. Body: Entire, dentate, base wide, cells 
tapering to a pointed apex; walls thin, rugose and 
slightly turn aside; lumen wide; content granulated. 
Distrib. : Stem, leaf & calyx, (fig. 50) 


170 


2. BICELLULAR CYLINDRICAL HAIR. 

Foot.'. Simple. Body: 2-celled, entire, cylindrical, 
elongated, cells much longer than breadth; tip 
obtuse; lateral & cross walls thin, & smooth; lumen 
wide; content translucent. Distrib. : Corolla. 

(Fig. 51) 

3. BICELLULAR CONICAL HAIR. 

Foot: Compound. Body: Entire, conical, cells longer 

than breadth; tip pointed; lateral walls thick and 
rugose; cross wall thin; lumen wide; content light 
yellow. Distrib. : Leaf upper surface and margin, 
calyx. (Fig. 52) 

4. BICELLULAR HOOKED HAIR 

Foot: Compound. ' Body: 2 celled, hooked, 

differentiated, upper cell acuminate, basal cell 
arrect and much wider than length; tip pointed, 
lateral walls thick, rugose, straight; cross walls 
thin; lumen wide and narrow; content yellowish. 
Distrib. : Leaf margin and calyx. (Fig. 53) 

5. UNISERIATE CONICAL HAIR. 

Foot: Simple. Body: 3-5 celled. entire, conical; 

cells of equal size; tip pointed; lateral wall thick, 
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cross walls thin; lumen wide 


light yellow. Distrib 


6. ONISEEIATE CURVED HAIR 


Foot: Compound. Body: 3-4 celled^ entire, curved, 

cells longer than breadth and of equal size; tip 
pointed; walls thin and I'ugose; luriiCu wide; content 


7. UNISERIATE HCXDKED HAIR 

Foot; Compound. Body: 3-5 celled, hooked, cells wider 
than length, terminal cell conical; tip pointed; 
lateral walls thick, rugose, convex, cross walls 
thin; lumen wide; content opaque. Distrib. . Leaf 


surface and margin 


8. PELTATE HAIR. 

Foot; Not visible. Body: shield like 


circular in 


thickness, 8-10 cell in aiamerer, ucxxs. 
from center, hollow center; outer walls thin, smooth, 
lateral walls thin, prominent; content granulated 
dark yellowish. Distrib. : Stem, leaf-surface, calyx 
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9. BICELLULAR GLANDULAR CAPITATE HAIR 
Foot: Simple. Body: Differentiated; stalk 2 celled, 

basal cell much elongated than upper rectangular 
cell, lateral & cross walls thin, rugose, content 
translucent; head 1-cel led, oval, wall thin, lumen 
constricted, content granulated yellowish. Distrib. : 
calyx. (Fig. 58) 

PLECTRANTHDS CQEISA 

This species shows five type of trichomes. (Plate 19, 
Fig. 59-63) 

1. UNICELLULAR PAPILLOSE HAIR 

Foot: Simple. Body: Entire, elongated, papillose, 

cell longer than 'width; tip obtuse; walls thin, 
smooth and straight; lumen wide; content translucent. 
Distrib. : Leaf & corolla. (Fig. 59) 

2. BICELLULAR CONICAL HAIR. 

Foot: Simple. Body: Entire, long, conical, cell 

longer than breadth and of equal size; tip pointed, 
lateral & cross walls thin, smooth, straight; lumen 
wide; content translucent. Distrib. leaf & calyx. 


(fig. 60) . 
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3. UNISERIATE BRANCHED HAIR. 

Foot; Simple. Body: Multicellular, uniseriate, 

dichotomously branched, cells narrowly elongated, tip 
pointed; lateral & cross wall thick, smooth & 
straight; lumen narrow; content opaque; Distrib. 
Stem, petiole, leaf and calyx. (Fig. 61) 

4. UNICELLULAR GLANDULAR CAPITATE HAIR 

Foot: Simple. Body: Differentiated; stalk 1 celled, 

short, rectangular, walls thin & smooth, lumen wide 
and content translucent; head 1-cel led, oval large, 
capitate, wall thick, content light yellow, granular. 
Distrib.: Stem, petiole, leaf, calyx. (Fig. 62) 

5. UNISERIATE GLANDULAR CAPITATE HAIR 

Foot; Simple. Body; Differentiated; stalk 3-4 celled, 
cells elongated and of equal size except the upper 
collar cell, walls thin; head 1-celled, large, 
capitate, oval, wall thin, content dense. Distrib. : 
Stem, petiole and corolla. (Fig. 63) 


EI^CIEAiraiS MOLLIS 






— 

Hui 








This species shows seven type of trichomes. (Plate 


20, Fig. 64-72) 
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1 . bicellolab conical hair. 

Foot; Simple. Body. 2 -oelled, entire, oonioal, cells 
longer than width, upper cell cony; tip pointed, 
lateral walls thin, smooth and straight; cross wall 
thick; lumen wide; content opaque. Dlstrlb. ; Stem, 
leaf-surface, Infl. axis & calyk. (flS-S4) 


2. BICELLULAR BELEMNOID HAIR. 


axis and calyx. 

3. UNISERIATE CONICAL HAIR. 


oot ; Compound . coay • 

cells longer than width; tip 
,r stout, conical, ceiis 

1 cross walls thick, smooth, swollen 
obtuse; lateral & cross wai . , ^ 

•,WU4- riT-itf 67 > or constricted {tie. 
'Fig. 66) or straight (Fig. 

^ c?Kt^inked or wide I 

38) at joints; lumen narrow or 

Distrib. ; <FiS.66) 

content opaque. Distri 

• stem leaf; Infl- axis, calyx and 

calyx; (Fig. 67) stem, 

corolla; (Fig. 68) calyx. 




basal 




walls 


content 


Infl. 







sp* 

long at ed 

- 


{ 
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4. UNISERIATE CURVED HAIR. 

Foot: Compound. Body: 3-8 celled, entire, long, 

curved, cells elongated than width, basal cell 
longest; tip pointed; lateral and cross walls thick, 
rugose, constricted at joints; lumen wide; content 
opaque; Distrib. : Stem, leaf, Infl. axis, calyx. 
(Fig. 69) 

5. UNISERIATE BOOKED HAIR 

Foot: Compound. Body: 3-6 celled, elongated, hooked, 
terminal cell abruptly bend to form hook; tip 
pointed, lateral & cross walls thick, rugose, 
constricted at joints; lumen wide; content opaque. 
Distrib. : Stem, leaf margin, and Infl. axis. 


(Fig. 70) 



6. PELTATE HAIR. 



Foot: Not visible. Body: circular, parallel t 

the 

epidermis, 1 celled in thickness. 

4-6 cell 

in 

diameter, cells radiating from center; 

outer 

walls 

thin, entire, cutinised; lateral 

walls 

thin. 

prominent; content opaque. Distrib. : 

Stem, 

leaf- 

surface, Infl. axis, calyx and corolla. 




7. UNICELLULAR GLANDULAR CAPITATE HAIR 

Simple. Body: Differentiated; stalk 1 celled 


Foot: 



lumen 


walls thin and smooth 


short 


Distrib 


wall thin, content dense 


shows five type 


73-77) 

1. BICELLOLAR CONICAL HAIR. 

Foot: Simple. Body: 2-oeUed, entire, oonioal, b* 
cell short, rectangular, upper cell elongated; 
pointed, lateral & cross walls thin, rugose, 
straight; lumen wide; content opague. Distrib 
Stem, petiole, leaf, Infl. axis & calyx, (fig. 73) 


2. ONISERIATE CONICAL HAIR 


Body; 3-6 celled, elongated, erect, 
longer than width; tip pointed; 
5 S walls thin, rugose and slightly 
ioints. lumen wide; content opaque. 


Foot 


Distrib. 










3. UNISERIATE CURVED HAIR 


Foot: Simple. Body: 3-5 celled, entire, elongated 

curved, cells longer than breadth and of equal size 


lumen wide 


constricted at joints; cross 


Distrib 


4. UNISERIATE HOOKED HAIR 


Foot: Simple. Body: 3-4 celled, entire, hooked, ceil; 
of equal size and longer than width; tip pointed 
lateral & cross walls thin, rugose, lumen wide 
content opaque. Distrib. : leaf-margin and Infl 


axis. i lb) 

5. UNICELLULAR GLANDULAR CAPITATE HAIR 

Foot: Simple. Body: Differentiated; stalk 1 

short, rectangular, walls thin and smooth 
wide, content translucent; head 1-celled, 
canitate, rounded, wall thin, content 


lumen 


Infl. axis &• 


Stem 


B YPTIS aOAVEQLESS 


;ht type of triohome®. (Plate 21, Fig- 78 
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1. unicellular conical hair. 

Foot: Simple. Body: Entire, conical; cells longer 
than breadth; obtuse tip; walls thick, smooth & 
straight; lumen wide; content translucent. Distrib. 
calyx, (fig. 78). 

2. BICELLULAR CONICAL HAIR. 

Foot: Compound. Body: Entire, much elongated, 
conical, cells longer than width; tip pointed; 
lateral & cross walls thick; lumen wide; content 
translucent. Distrib. : Leaf, bract & calyx. (Fig. 79) 

3. UNISERIATE FILIFORM HAIR. 

Foot: Compound. Body: 4-7 celled, entire, elongated, 
filiform, cells of equal size, cells longer than 
breadth; tip pointed; lateral & cross wall thick, 
smooth, straight, swollen at joints; lumen narrow; 
content opaque; Distrib. : calyx. (Fig. 80) 

4. UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foot: Compound. Body: 3-8 celled, long, septate, 
flagellate, cells narrowly elongated; tip pointed; 
lateral and cross walls thin, smooth, wavy; lumen 
narrow; content opaque. Distrib. : Corolla. (Fig. 81) 



5. UNISERIATE CONICAL HAIR 


Compound. Body: 3-6 celled, entire. 

of equal size except the upper longest cell, 

2-3 cells rectangular; tip pointed or obtuse, 

L & cross walls thick, smooth & constricted at 
; lumen wide; content light yellow. Distrib. 


Foot 


6. UNISERIATE CURVED HAIR 


Foot: Compound. Body: 3-4 celled, exoneno.^, 
cells more longer than width; terminal cell much 
elongated; tip pointed; lateral walls thick, smooth, 
swollen at joints; cross walls thick; lumen wide and 
narrow; content light yellow. Distrib. : Stem, 

T.ft«f-surface, bract. (Fig. 83) 


7, UNICELLULAR GLANDULAR CAPITATE HAIR 

Foot: Simple. Body: Differentiated; stalk 1 celled, 

short, rectangular, broader than length, walls thin, 
lumen wide, content translucent; head 1-celled 
large, globose, wall thick, content dark yellow 
c+vih : Braot, calyx & corolla. (Fig. 84) 


6. UNISEBIATE GLANDOLAB CAPITATE HAIR 

Foot: Simple. Body: Differentiated; stalk 3-5 colled, 
oells much longer than breadth. 2-3 cells longer than 





lateral wall thin, smooth and 


upper 


straight, slightly swollen at joints 


thin, lumen wide, content translucent; head 1-cel led 


globular 


wall thick; content granulated dark 


yellowish. Distrib 


1. UNICELLULAR PAPILLOSE HAIR 


Foot: Simple. Body: Entire, papillose, cell longer 


than width, wide base; tip obtuse; wall 


lumen wide; content translucent. Distrib 


2. UNICELLULAR CONICAL HAIR 


Foot: Simple. Body: Elongated, conical; pointed tip 


lumen wide; content 


opaque. Distrib. Stem, petiole, leaf-surface, calyx 


corolla, (fig. 87) 


3. UNICELLULAR HOOKED HAIR 


Foot: Simple. Body: Entire, hooked, cell very long 


base arrect; tip pointed 


acuminate 


lumen narrow; content 


Explanation of the figures of Plate 21. 
Trichomes from Various Plant parts. 


Figs. 

78 - 85 

: HzBtia SUgveoleQs. 

Figs . 

78/ 80, 

82 : Calyx. 

Fig. 

79 

Leaf upper 

Figs . 

81,85 

: Corolla. 

Fig. 

83 

Stem . 

Fig. 

84 

: Bract. 


Figs . 

86 - 

- 90 : Layatisiyia buriaaQai. 

Fig. 

86 

Calyx. 

Fig. 

87 

: Leaf upper 

Fig. 

88 

: Stem. 

Fig. 

89 

: Corolla. 

Fig. 

90 

: Stem. 
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H 






Distrib. : Stem, petiole, leaf and calyx. (Fig. 88) 

4. UNICELLULAR TORRULOSE HAIR. 

Foot: Simple. Body: elongated, torrulose, cells very 
long; tip obtuse; walls thin, rugose, wavy; lumen 
narrow; content translucent; Distrib. : Corolla. 
(Fig. 89) 


5. UNICELLULAR GLANDULAR CAPITATE HAIR 
Foot: Simple. Body: Differentiated; stalk 1 celled, 

small, rectangular, walls, smooth, lumen wide, 
content translucent; head 1-celled, large. globular, 
wall thin, content light yellowish, granulated. 
Distrib.: Stcij', leaf-upper surfaCG, calyx. (Fig. 90) 


It shows nine type of trichomes. (Plate 22, Fig. 91- 
101 ) 

1. UNICELLULAR PAPILLOSE HAIR 

Foot: Simple. Body: Entire, elongated, papillose, 

base slightly bulbous; tip rounded; walls thick, 
smooth, straight; lumen wide; content translucent. 
Distrib.: Stem, leaf, Infl. axis, bract & calyx. 








(Fig. 91) 
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2. UNICELLULAR FLAGELLATE HAIR. 

Foot: Simple. Body: Long, irregularly flagellated 

with broad base (Fig. 92) or very long, irregularly, 
flexuous, hyaline (Fig. 93); pointed tip; walls thin, 
smooth; lumen wide or narrow; content translucent. 
Distrib. (Fig. 92) - Leaf -margin, Infl. axis, bract & 
calyx; (Fig. 93) - Corolla. 

3. BICELLULAR FILIFORM HAIR. 

Foot: Simple. Body: Entire, elongated, filiform, 
cells longer than breadth; tip obtuse; lateral walls 
thin, smooth & straight; cross wall thin; lumen wide; 
content translucent. Distrib. : Stem, Leaf- surface, 
Infl. axis, bract, calyx, corolla. (Fig. 94) 

4. BICELLULAR ASEPTATE FLAGELLATE HAIR 

Foot: Simple. Body: 2 celled, differentiated; lower 

cells stout, erect; upper cell more elongated 
flagellate; tip pointed; lateral walls thin, smooth, 
swollen at joints; cross walls thin; lumen wide; 
content translucent. Distrib. : Stem, leaf, Infl. 
axis, bract and calyx, (fig. 95). 

5. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 2 celled, hooked, cells wide and 
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longer than breadth; tip pointed, lateral wall 


thick, smooth, swollen at joint; cro 


Stem 


lumen wide; content translucent. Distrib 


6. ONISERIATE FILIFORM HAIR 


Foot; Simple. Body: 3-12 celled, entire, very long 


filiform, cells longer than breadth; tip pointed 


lateral wall thin, smooth; cross walls thin; lumen 


content opaque. Distrib 


narrow 


surface, Infl.axis, bract, calyx and Corolla. (Fig. 97 ) 


7. ONISERIATE HOOKED HAIR 


Foot: Simple. Body: 3—5 elongated, hooked, cells 
longer than breadth; tip pointed; lateral walls thick 
or thin, smooth, slightly swollen at joints; cross 
walls thin; lumen wide; content translucent. Distrib. 


Inf 1 


8. UNICELLULAR GLANDULAR CAPITATE HAIR 
Foot: Simple. Body: Differentiated; stalk 1 celled, 

rectangular, short, walls thin & smooth, lumen wide, 
content translucent; head 1-celled, large, capitate, 
globose, (Fig. 99) or oblong (Fig. 100), thin walled, 
content dense granulated or opaque. Distrib. : Fig. 99 
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Stem, leaf, Infl. axis; Fig. 100 - Stem, Infl. axis 


9. UNISERIATE GLANDULAR CAPITATE HAIR 


cells rectangular and longer than breadth, except the 


v/all thin 


mooth 


lumen wide, content translucent 


celled, globose, capitate, wall thin, content den 


granulated. Distrib. : Stem, leaf-margin, Infl. axis 


bract, calyx, corolla. (Fig. 101) 


1. UNICELLULAR PAPILLOSE HAIR 


Foot: Simple. Body: Entire, elongated, papillose; tip 


rounded; walls thin and smooth, straight; lumen wide 


content translucent. Distrib.,: Leaf lower surface 


Infl. axis 


2. UNICELLULAR FLAGELLATE HAIR 


Foot: Simple. Body: Elongated, flagellate; obtuse 


walls thin, smooth, wavy; lumen wide 


content 


translucent. Distrib. Petiole, leaf 


Infl 



bract and calyx, (fig. 103). 

3. UNICELLULAR CONICAL HAIR. 

Foot: Simple. Body: Entire, long, conical, base wide 
gradually tapering to a pointed apex, walls thick, 
smooth & straight; lumen wide; content translucent. 
Distrib. : Stem, petiole, leaf, Infl.axis., bract and 
calyx, (fig. 104). 


4. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 1-celled, hooked, cell longer 

than breadth; tip pointed; walls thick, smooth, lumen 
narrow; content opaque. lilstrib. : Bract & calyx. 

(fig. 105) 


5. UNICELLULAR DENTATE HAIR. 

Foot: Simple, Body: 1-oelled, entire, dentate, base 

broad; sharply tapering to a pointed apex; walls 
thick, smooth, straight; lumen wide; content opaque. 
Distrib. : Bract & calyx, (fig. 106) 

6. UNICELLULAR TORRULOSE HAIR. 

Foot: Simple. Body: Elongated, torrulose; pointed 

tip; walls thin, smooth, wavy; lumen irregularly- 
content translucent. Distrib. Corolla. 


■'iU 


narrow; 
(fig. 107) . 


Explanation of the figures of Plate 22. 
Trichoines from Various Plant parts. 


Figs. 91-1 101 : Pog ostemon par vif lorn ? 

Stem. 


Figs. 91, 94, 95, 96, 

99, 100, 101 

Figs. 92, 98 

Figs. 93, 97 


Inf 1 . axis. 
Corolla. 


Figs. 102 110 : PogosteinoQ Electranthoides 


Figs. 102, 104 
Fig. 103 
Figs. 105, 106, 109 
Fig. 107 
Fig. 108 
Fig. 110 


Leaf upper. 

Petiole. 

Bract. 

Corol la 
Leaf lower. 
Stem. 








7. BICELLULAR CONICAL HAIR 


Foot; Simple. Body; 2-celled, conical; cells of equal 
size; basal cell broad and Ions; upper cell stiarply 


smooth 


content translucent 


wall thin; lumen wide 


8. BICELLULAR HOOKED HAIR 

Foot; Simple. Body; Elongated, hooked; cells longer 
than breadth, upper cell longer than basal one; tip 
pointed; lateral walls thick, smooth; cross wall 
thin; lumen wide; content translucent. Distrib. 
Stem, leaf-lower surface, bract, corolla and calyx. 


9. BICELLULAR ACUMINATE HAIR. 

foot: Simple. Body: 2-oelled, long, acuminate oelU, 
narrowly elongated; tip acuminate; wall thin, smooth, 
straight; lumen wide; content opaque: Distrib. 

nntiole. leaf, Infl. axis, bract 8. calyx 


10. bicellolah aseptate flagellate hair 

Foot; Simple. Body. 2-oelled, 

4 ated^ basal cell long 


base broad; upp^^ 


differentiated. 
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cell narrowly flagellate; tip sharply pointed; 


lateral walls thin, smooth, swollen at joints; cross 


wall thin; lumen narrow; content translucent. 


Distrib, 


Stem, leaf, Infl, axis, bract &. calyx. 


(Fig. Ill) 


11. UNISERIATE SEPTATE FLAGELLATE HAIR. 


Foot; Simple. Body: 3-8 celled, elongated, septate. 


flagellate, cells much longer than breadth, cells of 


varied length; tip pointed; lateral wall thin. 


smooth; cross walls thin; lumen wide; content 


translucent Distrib. : Stem, petiole, leaf-lower 


surface, Infl. axis. (Fig. 112) 


12. UNISERIATE CYLINDRICAL HAIR. 


Foot: Simple. Body: 3-4 celled, entire, elongated, 


cylindrical cells, longer than breadth, joints 


articulated; tip rounded, lateral wall thick, smooth, 


straight; cross wall thin; lumen narrow; content 


translucent. Distrib. : Stem. (Fig. 113) 


13. UNISERIATE ACERATE HAIR 


Foot: Simple. Body: 3-6 celled, elongated, acerate, 


cells narrow, more longer than width; tip pointed; 


lateral & cross walls thin, smooth, straight, swollen 






BUB 

wmMi 








i 



at joints; lumen narrow; content opaque. Distrib 


Stem, petiole, leaf, Infl. axis, bract, calyx 8*. 


14. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot: Simple. Body: Differentiated; stalk 1-celled 


rectangular cell wider than length, wall thin and 


smooth, lumen wide, content translucent 


celled, globose, prominent, wall thin, content light 


yellow granular. Distrib. : Stem, petiole 


surface, Infl. axis, bract & calyx. (Fig. 115) 


15. BICELLULAR GLANDULAR CAPITATE HAIR 


Foot: Simple. Body: Differentiated 


erect, basal cell more longer and translucent 


wall thin 


globular 


bract, calyx. (Fig. 116) 


16. UNISERIATE GLANDULAR CAPITATE HAIR 

Foot: Simple. Body: Differentiated; stalk 2-5 celled 

flexuous, cells more longer than breadth, wall thin 


lumen narrow 


smooth 


most dwarf cell; head 1 


wall thin, content light 


celled 



Exp 1 an at i on 

of "the figu 


Triohojiaeg 

from Various 

Figs 

• -117 

£QSQ§tes2(3Q 

Figs 

Fig. 

■ ill. 112, 
11^' 115. 
117 

113, 

116 

Figs. 

118 120: CQisb£22|j^^ c 

Figs. 

li8, 120 



119. 125 


[•Igs. 

121 


Wifi's. 

122 


^igs. 

p • 

123, 128 
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Infl 


It shows fifteen type of trichomes 


1. UNICELLULAR PAPILLOSE HAIR 
Foot; Simple. Body: Oblong, papillose, 
than breadth; tip rounded; walls thin 
lumen wide; content opaque. Distrib. : 


longer 


mooth 


2. UNICELLULAR FLAGELLATE HAIR. 

Foot: Simple. Body: Entire, elongated, flagella 
cell narrow and very long; pointed tip; walls th 
smooth; lumen narrow; content opaque. Distrxb. 
T infl. axis and ovary wall. (fig. 119) 


3. UNICELLULAR CONICAL HAIR. 

Foot: Simple. Body: Entire, long, oonical, cell more 
elongated than breadth; tip pointed; «alls thiok, 
. I. ,t,-„ieht; lumon v/ide; content translucent. 
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4. UNICELLULAR HOOECED HAIR. 

Foot; Simple. Body; 1-celled, elongated, ancholar, 
cell much elongated with abruptly turned apex; tip 
pointed; walls thin, smooth & straight; lumen narrow, 
content opaque. Distrib. : Leaf upper surface, 
(fig. 121) 

5. BICELLULAR FILIFORM HAIR. 

Foot; Simple. Body; Entire, elongated, filiform, 
cells of equal size and much longer than breadth; tip 
pointed; walls thin, smooth, straight; lumen narrow, 
content opaque. Distrib. ; Bract, (fig. 122) 

6. BICELLULAR CONICAL HAIR. 

Foot; Compound. Body; 2-celled, conical, elongated, 
cells longer than breadth; tip obtuse; lateral wallo 
thick, smooth, straight, swollen at joint; cross wall 
thin; lumen wide; content translucent. Distrib. ; 
Stem, petiole , leaf, infl. axis. (Fig. 123) 

7. UNISERIATF. F"^^ "'^ORM HAIR. 

Foot: Simple. Body: 3-6 celled, entire, elongated, 

oelle much elongated than breadth; tip Pointed; 
lateral wall thin, smooth, straight; cross wall thin; 
lumen narrow; content translucent. Distrib. : Stem, 
petiole. leaf, ihfl- exis, bract and corolla. 

(Fig. 124) 




■■ 
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^■1 




i 
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8. UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foo-t: Simple. Body: 3-4 celled, very long, flexuous, 
cells much longer than breadth, apical cell longest 
tip pointed; lateral & cross wall thin, smooth, wavy 
lumen narrow; content opaque Distrib. ■ Leaf, Inf 1 


9. UNISERIATE CURVED HAIR. 

Foot: Simple. Body: 3-4 celled, entire, curved, cells 
longer than breadth; tip pointed; lateral walls 
thick, smooth, swollen at joints; cross walls thin; 
lumen narrow; content opaque. Distrib. - Leaf margin. 


10. UNISERIATE BRANCHED HAIR. 

Root: Simple. Body: 5-10 celled 


branched int-o 


from 


uniseriafo filiform arms, or- 

region, cells of varied length 


lumen 


smooth, straight, era, 
content opaque. Distrib 
axis, bract. (Fig. 127) 


11. STELLATE TEIEADIATE HAIR. 

Foot: Simple. Body: Differentiated; 

atout, erect, cells longer than 



triradiate, usually rays uniseriate, sometimes 
unicellular; cells elongated and longer than breadth; 


lateral walls thin, smooth; cross wall thin 


Distrib 


12. STELLATE BIRADIATE HAIR 


Foot: Compound. Body; Differentiated 


erect, cells of equal size; head biradiate, rays 
multicellular, uniseriate filiform, cells elongated 
tip pointed; lateral & cross walls thin, smooth 
content opaque. Distrib. : Stem, petiole, leaf, infl 


13. UNICELLULAR GLANDULAR CAPITATE HAIR 

Foot: Simple. Body; Differentiated; stalk 1-celled, 

chor-i-.. rectangular wall thin and smooth, content 


content 


thin 


14. BICELLULAR GLANDULAR CAPITATE HAIR 

Foot: Compound. Body: Differentiated; stalk 2-celled, 
erect, cells of varied length, lower cell more 
elongated, walls thin, smooth, straight, content 
translucent except in upper cell; head l-celled, 
oval, small, wall thin; content dense granulated. 
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Distrib. ; Stem, petiole, leaf, Infl. axis &. bract. 
(Fig. 131) 


15. ONISERIATE GLANDULAR CAPITATE HAIR 
Foot: Compound. Body: Differentiated; stalk 3-4 

celled, erect, gradually tapering, cells more longer 
than breadth, wall thin, smooth, straight, lumen 
wide, content translucent except the upper most cell; 
head 1-celled, large, globose, wall thin, content 
dense granular. Distrib. : Leaf margin, Infl. axis & 
bract. (Fig. 132) 


:: EQLYSIACHIA 


It shows eight type of trichomes. (Plate 24, Fig. 
133-140) 

1. UNICELLULAR DENTATE HAIR. 

Foot: Simple. Body: 1-celled, entire, dentate, cell 

more elongated than breadth; pointed apex, walls 
thin. smooth; lumen wide; content translucent. 
Distrib. : Leaf -margin & calyx, (fig. 133) 

2. BICELLULAR CONICAL HAIR. 

Foot: Simple. Body: 2-cel led, entire, long, conical. 


f. 



tip pointed, lateral walls thin, smooth & straight 


cross wall thin; lumen wide; content translucent 


3. BICELLOLAR HOOKED HAIR 


Foot: Simple. Body: 2-celled. hooked, basal cell dome 


apical cell elongated and hooked 


mooth, convex 


pointed; lateral & cross walls thin 


lumer, wide 


lower surface, infl. axis & calyx, (fig. 135) 


4. UNISERIATE CONICAL HAIR 


Foot: Simple. Body: 3-8 celled, entire, dwarf, erect 


cells wide 


elongated one, tip pointed; lateral . 
thin, smooth, constricted at joints 


lumen wide 


content translucent Distrib 


5. UNISERIATE CURVED HAIR. 

Foot: Simple. Body: 3-6 celled, elongated, curved, 

cells longer than breadth, joints, base broad; tip 
• t nr-nss walls thin, smooth; lumen 




Explanation of the figures of Plate 24 


Triohomes from Various Plant parts 


leaf margin 
Stem . 

leaf lower. 




Distrib 


6. UNISERIATE ACUMINATE HAIR 

Foot: Simple. Body: 3-6 celled, difl’erentiot.ed, ceUe 

narrow & elongated except basal bolbone cell; tip 

pointed; lateral & cross walls thin, „mootti, 

wide & narrow; content opaque. Distrib. : Leaf, calyx 

& corolla. (Fig. 138) 

7. UNISERIATE BRANCHED HAIR. 

Foot: Simple. Body: Multicellular, uniseriate 

branched; branch arises alternately from distal part 

of the cell, cells of varied length; tip pointed; 

lateral 8. cross walls thin; lumen narrow; content 
onaaue. Distrib. : Leaf-lower surface & margin, calyi 


& corolla 


a, USICELLDLAR GLANDULAR CAPITATE HAIR 

Foot: Simple. Body: Differentiated; stalk 1-celled 

short, rectangular, wall thin, content translucent 

, large globose, wall thin, conten 

head 1 -celled, iarg'^, 

1 r. nistrib. : Leaf & calyx. {Fig. 140) 
dense granular. Distrio. 
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ELSHQLTZIA STRQBILIFEEA 


This species shows ten type of trichomes. (Plate 25, 
Fig. 141-150) 


1. UNICELLULAR CONICAL HAIR. 

Foot: Sinjple. Body: Entire, stout, conical, cell 
small, triangular; tip pointed; walls thick, rugose, 
straight; lumen wide; content translucent. Distrib. 
Leaf -margin, bract, calyx & corolla, (fig. 141). 


2. BICELLULAR CONICAL HAIR. 

Foot: Simple. Body: Entire, conical; basal cell wide, 
elongated, tip pointed; lateral walls thick; rugose, 
cross wall thin; lumen wide; content translucent. 


Distrib. 


(Fig. 142) 


Leaf-margin, bract, calyx & corolla. 


3. BICELLULAR HOOKED HAIR 

Foot: Simple. Body: 2-celled, hooked, basal cell 
wide, rectangular & arrect, upper cell turn aside; 
tip pointed; lateral walls thick, rugose, cross wall 
thin; lumen varies; content opaque. Distrib. : Stem, 
petiole, leaf-upper surface & margin bract and calyx. 
(Fig. 143) 



4. UNISERIATE FILIFORM HAIR. 

Foot: Simple. Body; 3-6 celled, entire, elongated, 
filiform, cells longer than breadth; tip pointed; 
lateral & cross wall thin, rugose, constricted at 
joints; lumen wide; content translucent. Distrib. : 
Stem, petiole, leaf. (Fig. 144) 

5. UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foot; Simple. Bciy: 3-8 celled, very long, septate, 
flagellate, cells of varied size & more longer than 
width; tip pointed; lateral and cross walls thin, 
rugose, flexuous; lumen wide; content translucent. 
Distrib. : Bract, calyx & corolla. (Fig. 145) 

6. UNISERIATE CURVED HAIR. 

Foot: Simple. Body: 3-6 celled, entire, elongated, 
curved, cells of varied length, upper cell longer; 
tip pointed; lateral & cross wall thin, rugose; lumen 
wide; cqntent translucent. Distrib. : Stem, petiole, 
leaf margin & bract. (Fig. 146) 

7. UNISERIATE HOOKED HAIR. 

Foot: Simple. Body: 3-5 celled, entire, hooked, cells 
longer than breadth, upper cell elongated & tapering 
into a pointed tip; lateral & cross walls thin, 
rugose, lumen wide; content translucent. Distrib. : 
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Stem 


8. UNISERIATE ACUMINATE HAIR. 

Foot; Compound. Body; 3-9 celled, entire, elongated, 
acuminate, cells longer than breadth, pointed tip 
lateral walls thin, rugose, straight; cross wal 
thin; lumen wide; content opaque. Distrib. ; Bract 


calyx & corolla 


9. PELTATE HAIR 


Multicellular 


Body 


Foot 


circular in 


from 


thick, 5-8 


smooth 


thin 


cutinised 


Stem &. petiole 


dense, Distrib 


10. UNICELLULAR GLANDULAR CAPITATE HAIR. 
Foot; Simple. Body; Differentiated; stalk 
small, rectangular, walls thin, content t 
head 1 -celled, globose, capitate, wall thi 
dense (Dark yellowish green) . Distrib.; 
surface, bract, calyx & corolla. (Fig. 150) 
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llEMm ASXEHSIS 

This species shows six type of trichoraes (Plate 25 
fig. 151-156) 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot ; Simple. Body : Entire. oblong, hyaline, 
papillose; tip obtuse; walls thin. smooth, convex; 
lumen wide; content translucent. Distrib. : Stem, 
petiole, leaf-margin & corolla. (Fig. 151) 


2. UNICELLULAR DENTATE HAIR. 

Foot : Simple. Body : entire, stiff, dentate, cell 
longer than breadth; tip pointed; wall thin, smooth, 
turn aside; lumen wide; content translucent. Distrib. 

: Leaf -margin (Fig. 152) 

3. BICELLULAR CONICAL HAIR. 

Foot : Simple. Body : 2-ceUed. etout. conical, cells 
longer than breadth & of equal eice, tip pointed; 

lateral wall thick, smooth, constricted at joints; 

oross wall thick; lumen wide; content translucent. 
Distrib. ; Stem, petiole, leaf-margin, calyx & 

corolla. (Fig- 153) 

4. UNISERIATE CONICAL HAIR. 

Foot ; Simple. Body : 4-12 celled, entire, elo'ngated. 





MM 


oval; tip pointed; lateral wall 


convex, eonatricted at joint 


amooth 


lumen wide; content translucent. Di: 
petiole, leaf, calyx and corolla. (Fig 


Stem 


5. PELTATE HAIR 


Not visible. Body 


smooth 


walls thin 


Stem 


Distrib 


6. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 1-cel led, 
rectangular, small, thin walled, content translucent 
head 1-celled, large, globose, thin walled, conten 
opaque. Distrib. : Stem, petiole, leaf upper surface 


This species shows five type of trichomes (Plate 
fig. 157-161) 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot : Simple. Body : Entire, papillose, cell Ion 



Explanation of th© figuros of Plate 

Trichomes from Various Plant part 


Bract, 
leaf margin 
Stem. 

Leaf upper. 


leaf margin 
Stem. 

Leaf lower. 


157 - 161 : Mentha 






wide; tip rounded; walls thin 


lumen wide 


content translucent. Distrib 


2. B I CELLULAR HOOKED HAIR 


Compound. Body : 2-celled, entire, hooked 


basal cell spreaded and wider than length, upper cell 


elongated and bend to form hook; tip rounded; lateral 


cross wall thick; lumen wide 


t. Distrib. : Leaf-margin 


content translu 


calyx & corolla. (Fig. 158) 


3. ONISERIATE HOOKED HAIR 


3-4 celled, stiff, hooked 


Foot : Compound. Body 


cells oval except basal erect, oblong one 


lateral wall thick, rugose; cross 


lumen wide; content opaque 


5. PELTATE HAIR. 

Foot : Not visible. Body 1-celled thick, peltate, 
having 6-8 cells around the center, cells radiating, 
cells rectangular, walls thin, periphery smooth 
lumen wide;’ content translucent. Distrib. : Stem 
T-.i34- ■? <3 1 ftaf-surf ace, Infl.axis, calyx & corolla 
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ONICELLaLAR GLANDULAR CAPITATE HAIR 


Foot : Simple. Body : Differentiated; stalk 1-celled 


rectangular j small, thick walled and smooth 


lumen 


wide 


content translucent; head 1-celled 


thick walled, content granulated golden 


TRis plant shows eight type of trichomes (Plate 26 


1. UNICELLULAR CONICAL HAIR 


Foot 


cell much longer than breadth 


thick, smooth, convex one side; lumen wide; content 


Leaf -margin. (Fig. 162) 


translucent. Distrib 


2. BICELLULAR CONICAL HAIR 


Foot : Simple. Body ; Entire, stiff, erect, conical 


of equal size, upper cell sharply tapering to a 
id, tip; lateral walls thick, smooth, constricted 


wall thick; lumen wide; content 


at joint 


translucent. Distrib 



3. BICELLULAfi HOOKED HAIR 


Compound. Body : Entire, hooked, cells of 


equal size; basal cell erect, base broad; terminal 


cell turn aside; tip pointed, lateral & cross 


lumen narrow 


swollen at joint 


thick, smooth 


Infl 


4. UNISERIATE CONICAL HAIR. 

Foot : Simple, Body : 3-5 celled, erect, elongated, 
conical, cells longer than breadth except lowermost 
cell, cells gradually tapering above; tip pointed, 
lateral & cross walls thin, smooth; lumen wide; 
fxm-hftnt translucent. Distrib. '• Corolla. (Fig. 165) 


5. UNISERIATE CURVED HAIR. 

Foot : Compound. Body : 3-4 celled, entire, curved, 
cells longer than breadth; tip pointed; lateral & 
cross walls thick, smooth, joints thick, prominent; 
lumen wide; content opaque. Distrib. : Stem, Infl. 


corolla. (Fig 


6. UNISERIATE ACUMINATE HAIR. 

Foot : Simple. Body 3-6 oelled. entire, long, 
no.iininate. cells narrow and longer than breadth; tip 



smooth 


pointed 


straight; lumen narrow; content translucent. Distrib 


Calyx & corolla. (Fig. 167) 


7. PELTATE HAIR 


Foot : Nob visible. Body : Multicellular, 8 celled in 


diameter, 1-cel led thick, cell 


arranged around the center; walls thick, periphery 


mooth; lumen wide; content translucent 


Stem, leaf -surface, Infl. axis 


calyx & corolla. (Fig. 168) 


8. DN I CELLULAR GLANDULAR CAPITATE HAIR 


talk 1 -cel led 


Foot : Simple. Body : Differentiated 


short, collared, rectangular, thin 


prominent 


translucent 


This species shows eleven type & trichomes 


1. UNICELLULAR PAPILLOSE HAIR. 

Foot: Simple. Body: 1-celled, dwarf (Fig. 170) or 


Foot: Simple. 





long, tubular (Fig. 171); tip obtuse; wall 


lumen wide; content translucent. Distrib 


(Fig. 170) Stem, leaf & calyx; (Fig. 171) Corolla & 


stamen (filament) 


2. UNICELLULAR DENTATE HAIR 


Foot: Simple. Body: 1-celled, entire, dentate, cell 


longer than breadth; tip pointed; wall 


rugose 


slightly turn aside; lumen wide 


Distrib.: Leaf margin, & calyx. (Fig. 172) 


3. BICELLULAR FILIFORM HAIR 


Foot: Simple. Body: Entire, elongated, filiform 


cells much longer than breadth; tip obtuse 


thin; lumen 


content translucent 


(filament), (fig. 173) 


4. BICELLULAR SEPTATE FLAGELLATE HAIR 


Simple. Body : 2-celled, elongated, hyaline 


Foot 


more 


tip obtuse; lateral wall 


elongated 


wall thin; lumen wide; content translucent 


Distrib. : Leaf-margin, & corolla. (Fig. 174) 
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5. BICELLULAR CX)NICAL HAIH 


Foot 


Compound. Body: 2-cel led, entire, stout 


conical 


cells longer than breadth; pointed tip 


joint 


s walls thin; lumen wide 


prominent 


content 


6. BICELLULAR HOOKED HAIR 


Foot: Compound. Body: Entire, elongated, hooked 


basal cell turn 


much longer than breadth 


wall thin; lumen wide; content opaque. Distrib 


Stem, leaf -margin, and calyx (B'ig. 176) 


7. UNISERIATE FILIFORM HAIR 


Foot: Compound. Body: 3-5 celled, entire, elongated 


cells longer than breadth; tip pointed 


filiform 


lateral walls thin, rugose, straight 


thin; lumen wide & narrow; content opaque 


Leaf-margin and corolla. (Fig. 177) 


8. UNISERIATE CONICAL HAIR 


Foot: Compound. Body: 3-4 celled, entire, elongated 
conical, cells articulate; tip pointed; lateral wall 


thick, rugose, straight, swollen at joints 


walls thin; lumen wide; content translucent. Distrib 


Explanation of the figures of Plate 26. 
Trichomes from Various Plant parts. 


Figs. 

162 - 169: Origanum 

yulgare. 

Figs. 

162, 164, 167 

: leaf margin 

Fig. 

163 

: Inf 1 . axis. 

Fig. 

165 

: Calyx. 

Fig. 

166 

: Corolla 

Figs . 

168, 169 

: Stem. 


Figs . 

170 - 181 : Thymus sernvllum. 

Fig. 

170 

Leaf upper. 

Fig. 

171 

Corel la 

Figs. 

172, 174, 177 

leaf margin. 

Fig. 

173 

Stamenal filament 

Figs. 

175, 176, 178, 

179, 180, 181 

Stem. 
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Stem, calyx. (Fig. 178) 


9. UNISERIATE HOOKED HAIR 


Foot: Compound. Body : 3-8 celled, entire, hooked 


traight, swollen at joint 


thick 


lumen wide 


walls thin 


10. PELTATE HAIR 


Multicellular 


cells small cubical, arranged in 


mail; content tran 


rnooth; lumen 


11. UNICELLULAR GLANDULAR CAPITATE HAIR 


talk 1-celled 


Foot: Simple. Body 


rectangular 


translucent; head 1-celled, large, i 
thin, content dense granulated. Distrib 
surface, calyx & corolla. (Fig. 181) 





hows ten type of trichomes. (Plate 


1. UNICELLULAR CONICAL HAIR 


much elongated 


Simple. Body 


Foot 


straight 


walls thin, rugose 


conical 


Distrih 


lumen wide 


2. UNICELLULAR CURVED HAIR. 

Foot; Simple. Body: 1-celled, curved, cell b; 

tin nointed; walls thin, rugose 


lumen 


Distrib 


Corolla 


3. UNICELLULAR HOOKED HAIR. 

Foot Simple. Body : Entire, elongate, 
much elongated, apical part bend; tip 
thin. rugose, straight and turn aside 
content translucent. Distrib. . S 


hooked; cell 


lumen 


4. UNICELLULAR DENTATE HAIR. 

c-imnift. Bodv : l-cellcd, entire 





broad at base; tip pointed; walls thick, rugose 


straight; lumen wide; content translucent. Distrib 


5. BICELLOLAR CONICAL HAIR 


conical 


Foot 


upper cell much elongated; tip pointed; lateral walls 
thin, rugose, straight; cross walls thin; lumen wide; 


Distrib. Stem, leaf 


content translucent 


6. BICELLULAR CURVED HAIR. 

Foot: Simple. Body; Entire, elongated, curved; cells 
much longer than breadth, slightly curved, joints 


tip pointed 


walls thin; lumen wide 


7. UNISERIATE CONICAL HAIR. 

Foot: Simple. Body: 4-7 celled, entire, long, 
conical, cells long, base broad and tapering to a 
pointed tip; lateral & cross walls thin, rugose, 
straight; lumen wide; content translucent. Distrib. . 
Stem, leaf-margin, calyx & corolla. (Fig. 188) 

8. UNISERIATE HOOKED HAIR. 

Foot: Simple. Body : 3-4 celled, elongated, hooked; 
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longer than breadth, basal cell curved, rest 


content translucent 


lumen wide 


Distrib. : Stem, ieaf-lower surface & margin, calyx 


9. UNISERIATE ACEEATE HAIR 


Foot: Simple. Body: 3-5 celled, entire, elongated 


acerate; cells narrowly elongated; tip pointed 


lateral walls thin, rugose, straight 


thin; lumen narrow; content opaque. Distrib 


10. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot: Simple. Body: Differentiated; stalk 1 


hyaline, walls thin, content 
head 1-cel led, prominently large, wall 


translucent 


(Plate 27 


This plant shows ten type of trichomes 


Fig. 192-201) 







1. UNICELLULAR PAPILLOSE HAIR 


Foot : Simple. Body ; Entire, long, papillose 


much longer than breadth; tip obtuse; walls thin 


straight; lumen wide; content translucent 


Corolla 


2. UNICELLULAR HOOiCED HAIR 


Compound. Body ; Entire, arrect, hooked base 


turn aside 


wall thick, rugose 


content opaque. Distrib 


lumen wide 


3. BICELLULAR CONICAL HAIR 


Foot: Compound. Body; 2-celled, elongated, conical 


than breadth, upper 


"tip pointed; lateral walls thick, rugose, 
cross wall thick; lumen wide; content 


Distrib. Stem, leaf, infl. axis 


4. BICELLULAR HOOKED HAIR. 

Foot; Simple. Body: 2-celled, hooked; cells longer 
than breadth, upper cell at right angle to the basal 

I 

erect cell; tip pointed; lateral walls thick, rugose; 
cross walls thin; lumen wide; content translucent. 




5. UNISERIATE CONICAL HAIR 


Foot: Simple. Body: 3-8 celled, entire, conical 


lower cell slightly longer than breadth, terminal 


cell narrow, elongated; pointed tip; lateral wall 


thin, rugose, constricted at joints 


thin; lumen narrow; content opaque. Distrib 


leaf-surface, infl. axis, calyx. (Fig. 196) 


6. UNISERIATE CURVED HAIR 


Foot: Simple. Body : 3-8 celled, elongated, curved 


longer than breadth, upper cell narrow 


lateral walls thin 


cross walls thin; lumen wide 


content translucent; Distrib.: Leaf. (Fig. 197) 


7. UNISERIATE ACUMINATE HAIR 


Foot: Simple. Body: 3-4 celled, elongated, acuminate 


lower cell wide and longer than breadth, terminal 


cell acuminate 


lumen 


convex 


Stem. (Fig. 198) 


wide; content translucent. Distrib 


8. PELTATE HAIR 


Shield like, circular in 


Foot 



Trichoine 


from Various Plant part 


Corolla, 
leaf margin 
Leaf upper. 
Stem. 
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parallel to the epidermis, 1-ceiiea in 

ameter. radiating from center, holloa 
walls thick, prominent and smooth 

Distrib 


center, outer 
lateral walls thin, hyaline; < 
; Stem, leaf -surface, & calyx 


9. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk : 
dome shaped, smaller than head, walls thin, 
translucent; head 1-oelled, large, globo 
thin, content dense. Distrib. : Stem, leaf 


10. DHISEBIATE GLANDULAB CAPITATE HAIE. 

Foot: Simple. Body: Differentiated; stalk 2-3 t 

cells longer than width, except terminal 

straight, cross wal 

head 1 -celled, globose 
Distrib. : Stem 


lateral wall thin, smooth 
content translucent 
thin, content dense granu 
«vis & calyx. {Fig. 201) 


trichomes 


shows 
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1. UNICELLULAR PAPILLOSE HAIR. 

Foot; Simple. Body: 1-celled, ei 
naoillose; cell longer than breadth 


content 


lumen 


thin, smooth, convex 


Distrib. : Leaf-margin 


translucent 


corolla 


2.BICELLULAR CONICAL HAIR. 

Foot: Simple Body: Z-oelled, entire, elongated, 
conioal, cells much longer than breadth & of equal 
aide: tip pointed: lateral vails thin. rugose, 
straight; cross walls thin; lumen wide; oonten- 
translucent. Distrib.: Leaf, bract 8. calyx 


3.BICELLULAR HOOKED HAIR. 

Foot: Simple Body. 2-celled, entire, hooked; 
longer than breadth, curved aside; tip P' 
lateral walla bhiok. rugose, cross walls thin 
wide; content translucent. Distrib. : Leaf, b 
corolla. (Fig. 204). 


lumen 


4.BICELLULAR BELEMNOID HAIR. 
Foot; Simple Body: 2-ci 

belemnoid, basal cell v/ide 


oblong and upper 
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narrow & acuminate; tip pointed 


lumen 


walls thick, smooth; cross walls thick 


cell; content translucent 


5. UNISERIATE CYLINDRICAL HAIR 


Compound. Body: 3-5 ceiled, 

ical; cells of varied length, tip 
walls thin, smooth; cross walls thin 
content translucent. Distrib. : Bract 


Foot 


lumen 


6. UNISERIATE HOOKED HAIR. 

Foot; Compound. Body: 3-8 celled, entire, 
hooked; median cells longer than breadth, 
rectangular & right, terminal cell stiff & ^ 

tip pointed; lateral walls thin, smooth; cross 
thin; lumen narrow; content translucent. Dist 
Stem, petiole, leaf, bract, calyx 8. c 


Multicellular 


Foot 


varied, walls 


thick 


lumen 
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8. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 1-ce 
rectangular, much smaller than head, thin wa 
content translucent; head 1-celled, very 1 
Globose, wall thin; content granulated. Dist 


leaf, bract, & corolla 


9. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 2-oelled, 
lower cell wide, much longer than breadth, upper cell 
short, rectangular, thin walled; content translucent; 
head l-celled, oval, wall thin; content granulated 
light yellow. Distrib. : Stem, petiole, leaf-margin, 
infl. axis, bract, h corolla. (Fig. 210) 


Foot: Simple. Body 


than upper. 


granulated one; heaa a 
content opaque. Distrib. • Stem, 
= . bract, & calyx. (Fig. 211) 




Species shows six type of trichornes. (Plate. 28 
Fig. 212-217) 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot: Simple. Body: 1-celled, entire, long, 

papillose, clavate; tip rounded; wall thin, smooth, 
convex; lumen wide; content translucent. Distrib. . 
Corolla. (Fig. 212) 

2. BICELLULAR CONICAL HAIR. 

Foot: Simple Body: 2-celled, conical, basal cell 
short, rectangular, upper cell much longer than 
breadth, distinct; tip pointed; lateral walls thin, 
smooth; cross walls thin; lumen wide; content 
trarislucent. Distrib.: Stem, leaf lower surface. 
(Fig. 213). 

3. UNISERIATE FURCATE HAIR. 

Foot: Simple. Body: 3 or more celled, furcate at 

proximal end of cell, cells longer than breadth; 
lateral walls thin, smooth; cross walls thin; lumen 
wide; content opaque. Distrib. : Stem, petiole, leaf, 
infl. axis and calyx. (Fig. 214) 


Explanation of the figures of Plate 28. 
Trichomes from Various Plant parts. 


Figs. 202 - 211 : Calaminth a umbrosa . 


Figs. 202, 203, 204 
Fig. 205 
Fig. 206 

Figs. 207, 209, 210, 211 
Fig. 208 


leaf margin. 

Calyx. 

bract. 

Stem. 

Leaf lower. 


Figs. 212 - 217: Meriandra b eng al en sis. 


Fig. 212 
Fig. 213 
Figs. 214,216 
Fig. 215 
Fig. 217 


Corolla. 
Leaf upper. 
Stem. 
Petiole. 
Calyx. 
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4 DENDROID HAIR. 

Foot: Simpla. Body: Multioellular, uoiaariata, 

multibranded dendroid; cells narrow & long, tip 
pointed or obtuse; lateral walls thin, snooth; cross 

„alls thin; lunen narrow or Wide; content cpadue. 

Distrib. : Stem, petiole, leaf. Infl. axis & calyx. 
(Fig. 215) 

s omCELLBLAS GLANDOLAE CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalR 1-oelled 

smaller than head, rectangular; thin walled; conten 

w .H 1 -celled, prominently globose, wall 
translucent; head l-oellea, p 

^ n-ic^-fcrib : Stem, petiole, leal, 
thin; content opaque. Distrio. 

infl. axis. (Fig. 216) 

6 ONISEEIATE GLANDULAE CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalR 3-a oe^^e^, 
cells of varied length, lateral walls thin, sm ^ 

walls thin; content translucent; head 
straight, cross walls 

1 -celled, globose, content opagua (light 


CaUt:. (FiS-217) 


g^aiA SQCiaHIA 

type of trichomes. 
Species shows nine type 

Fig. 218-228) 


(Plate. 29 
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^■11 


1. UNICELLULAR PAPILLOSE HAIR. 

Foot; Simple. Body: Entire, elonffatr^d 
papillose; cell wide, much longer tlian b 
rounded; wall thin, smooth; lumen very wi 


conten 


Stamen 


translucent 


2. UNICELLULAR CONICAL HAIR 


cell longer than 


Foot; Simple. Body: Entire, coni< 
width, base wide or normal; tip i 
rugose, straight; lumen narrow 


content opaque 


Petiole leaf -margin 


3. BICELLULAR HOOKED HAIR 


e. Body: Entire, hooked; lower 


narrow 


cell bent to one 


thick, rugose 


lateral wall 


inted 


lumen 


at joint; cros 


Petiole 


content opaque 


4. UNISEBIATI FILIFORM HAIR 


Foot : Compound . Body 



f i 1 i form ; cells 1 ongar than bread tli , ct.: 1 1 ^3 1 t i « t 

length, lower cells wider; tip I'oint<.*d; lat'riiil wall.' 
t.hin. rutfose. concave, swollen at joints; cross wail.’- 


lumen wide; content opaque, in 
, leaf, Calyx & corolla (Fig. 222 


5. UNISERIATE CONICAL HAIE 


Foot; Compound. Body: 4-8 celled, entire, conical; 
cells longer than breadth and articulatedlB ig2<:.3 ) or 
basal cell bulbous, rest normal, cells gradually 
tapering (Fig 224); tip pointed, lateral walls thick, 
rugose, concave or normal, joints swollen witl 
deposition or constricted at joint; cross wall thick; 
lumen narrow or wide; content opaque. Distrih. • 
ir.,. 09 ‘:» -stem; Fig. 224 leaf surface & calyx. 


6. ONISERIATE CURVED HAIR 


Foot; Simple. Body; 3-6 celled, curved: cells oval. 

terminal cell elongated; tip pointed; lateral and 
cross walls thin, rugose, convex. rnr.stn at. 

joints; lumen wide; content opaque. Distrib.: St.m, 

petiole, leaf, calyx & corol la. (Fig. 225) 

7. UNISEEIATE HOOKED HAIR. 

Foot: CoTOOond. Body: 4-6 celled, elonSated, hooked; 
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cells longer than breadth, base hru«.l , tip pumted; 
lateral wall thick, rugose, swollen at. jtijirils; nros;;-, 
walls thin; lumen wide; content grariulat.,t;d opaque. 

Distrib: Stem, petiole, leaf & calyx (Fig. 226) 

8. UNICELLULAR GLANDULAR CAPITATE HAIR. . 

Foot: Simple. Body: Differentiated; stalk 1-celied. 

small, rectangular, wall thin, content, translucent; 
head 1-celled, globose, thin walled, content 
granulated dense. Distrib. : stem. petiole, leaf- 
surface , calyx & corolla (Fig 227) 

9. B I CELLULAR GLANDULAR CAPITATE HAIR. | 

Foot: Simple. Body: Differentiated: stalk 2-celled, 

erect, lower cell more elongated than upper, short 
sized, walls thin, lumen wide, content translucent 
except in upper cell; head l-celled, oval, capitate, 
wall thick, content opaque. Distrib. : Stem, petiole, 
leaf, calyx & corolla Fig. 228. 

aiMS 




The species 
Fig. 229-238). 


shows nine type of trichomes. (Plate 29 
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1. UNICELLULAR PAPILLOSE HAIR 


Foot; Simple. Body; 1-celled, hyaline, papillose, 
base broad; tip obtuse; walls thin, rugose, lumen 
onnt.ftnt translucent. Distrib; Leaf -margin & 


2. BICELLULAR CONICAL HAIR 


Foot: Simple. Body: 2-ceUed, dwarf, entire, oonioal 
upper cell longer than basal; tip pointed; lateral 
walls thin, rugose, convex, constricted at joint; 
cross wall thin; lumen wide; content translucent. 

. T..^^_..™r surface & margin & calyx. 


3. BICELLULAR HOOKED HAIR 
Foot/. Compound. Body; 2-c 


cell conical 


lumen 
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swollen or 


lumen wide; content translucent 


5. UNISERIATE CURVED HAIR 


Foot: Simple. Body: 3-6 celled, eJ 

cells wide, rectangular; apical 
pointed; lateral walls thin, 
constricted at joints; cross walls 
translucent. Distrib. '• Stem 


narrowly 


lumen 


6. UHISERIATE HOOKED HAIR 


Foot: Simple. Body: 3-4 celled, entire, hooked, cells 
of varied shape and length; basal cell erect; tip 
pointed; lateral walls thick, rugose 8. straight; 
cross walls thin; lumen wide; content opaque. 
Distrib.: Leaf-margin. (Fig. 235) 

7. aUICELLULAB GLANDULAS CAPITATE HAIB. 

Foot: Simple. Body: Differentiated; stalk 1-celled. 

collared, hyaline, wall thin, content translucent; 
head 1 -celled, large, globose, wall thin, content 
light yellow. Distrib.: Stem, Petiole, leaf. 
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6. BICELLULAB GLANDULAR CAPITATE HAIR 


Foot; Simple. Body; Differentiated; stalk 
long, basal cell broad and oblong, upper c 


content translucent 


globular, distinct; cell arranged 
thin and smooth, content granulated 


9. UNISERIATE GLANDULAR CAPITATE HAIR 


Foot; Simple. Body; Dif ferentianec 
filiform, cells of varied length, 
straight, content translucent 
r,r^mr.arAtively Small, rounded. 


smooth 


corolla & stamen 


Distrib 


golden yellow 


SALYIA ELEEEIA 


(Plate 29 


hows ten type of trichomes 


Fig. 239-248) 

1. UNICELLULAR CONICAL HAIR. 

Si mole. Body; Entire 
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wall thick, smooth, straight; lumen wide; content 
translucent, Distrib. : Leaf-margin & calyx. (Fig. 
239) 

2. BICELLULAR CONICAL HAIR. 

Foot: Simple. Body: Entire, dwarf, conical; basal 
cell rectangular, upper cell more elongated, tapering 
to a pointed tip; lateral walls thick, smooth, 
straight; cross walls thick, revealing prominent 
joint; lumen wide; content opaque. Distrib. : Petiole, 
leaf, calyx & corolla. (Fig. 240) 

3. BICELLULAR HOOKED HAIR. 

Foot: Compound. Body: 2-celled, hooked, cells longer 
than breadth, cells of equal size, upper cell 
tapering to a pointed tip, lateral walls thick, 
smooth straight, turn aside; cross wail thin; lumen 
wide; content translucent. Distrib. : Stem, leaf, 
bract & calyx, (fig- 241) 

4. UNISERIATE CONICAL HAIR.^ 

Foot: Compound. Body: 3-4 celled, entire, elongated, 
conical, cells longer than breadth. Joint distinct; 

■■ 
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tip pointed, lateral walls thick, rugose 


cross walls thick; lumen narrow 


Stem 


5. UNISERIATE CURVED HAIR 


Foot: Compound. Body: 3-4 celled, long 


cubical, except the terminal acuminate one; tip 
pointed; lateral & cross walls thick, rugose, convex, 
joint distinct & constricted; lumen wide; content 
opaque. Distrib. : stem, petiole, leaf- suiface. 


6. UNISERIATE HOOKED HAIR 


Foot; Compound, body 3-4 celled, entire, < 

hooked cells of varied length, upper cell 
. & cross walls thin 


lumen wide 


&, aorulla. (Fig. 244) 


7. UNISERIATE ACUMINATE HAIR 


Foot 


oblong 


broad 


belemnoid, acuminate basal 
remaining cells tapering to a pointe. 
cross walls thin, rugose; lumen wide 


Explanation of the f 
Trichomes from Var 


igurea 


i:i 


29 . 


iciufc: Planf, part-j. 


Eigs. 218 

Fig. 218 
Figs. 219 
Figs. 220, 
Figs. 222, 
226, 
Fig. 224 


■^ 28 . SaJ.vj_a GOQojjpia, 


221. 228 
223, 225, 

22 ? 

Leaf J Dwor 


LtniiioriaJ filament 
On Jy>:, 

Lijiioie, 

Lt.eiii . 


Figs. 

Figs. 

Figs. 

Fig. 

Figs, 


229 


238: SaiYia hims. 


229, 231, 

230, 232, 
233 

234, 236, 


235 

238 

237 


leaf margin. 
Calyx, 
leaf lower. 
Stem. 


Figs. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 


239-248 


SaiYia i?i.f2beia. 


239 

240 

241, 242, 
244, 246, 
245 
248 


243, 

247 


Calyx. 

Petiole. 

Stem. 

leaf lower, 
bract. 
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Distrib. ; Leaf-surface, bract & calyx. (Fig. 245). 

8. UNICELLULAR GLANDULAR CAPITATE : 

Foot: Simple. Body: Differentiated; stalk 1-celled, 

hyaline, rectangular, small, wall thin, content 
translucent; head 1-celled, large, capitate, globose, 
wall thin, content opaque. Distrib. : Stem, petiole, 
leaf, bract & calyx. (Fig. 246) 

9. BICELLULAE GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 2-celled, 
cells of varied length, lower cell large, dome 
shaped, upper cell rectangular, small, wall thin & 
rugose, content translucent; head 1-celled globose, 
distinct, wall thin, content granulated light yellow. 
Distrib. : Stem, petiole, leaf surface, bract & calyx. 

(Fig. 247). 

10. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 2-celled, 

cells small and of varied length, wall thin & rugose, 
content opaque; head 1 -celled globose, wall 
content golden yellow. Dintrib. . Leaf Mutm*. 

& calyx. (Fig. 248) . 



HEEE1& coNti^A 


shows nine type of trichomes (Plate 


1. UNICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 1-celled, elongated. ancholar; 
cell tapering and distal end turn into hooked; tip 
pointed; walls thick, smooth; lumen wide; content 
translucent. Distrib. : Leaf upper surface. (Fig. 


2. UNICELLULAR ARRECT HAIR 


Foot: Simple. Body: 1 -ceiiea, eni...o, 

conical; cell longer than breadth, base broad, 
tapering to a obtuse apex; wall thin, snooth; 
wide; content opaque. Distrib. - Stem, 
eurfaoe & margin, bract & calyx. (Fig. 250), 


lumen 


3. bicellular conical hair 


upper 


oblong 


broad 


con 


]umen wi 


inooth; cross 


Distrib 
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4. BICELLULAR HOOKED HAIR. 

Foot: Simple. Body: 2- celled hooked ; basal cell 
comparatively small & curved, upper cell long an 
tapering to a pointed tip; lateral walls thick, 
smooth; cross walls thick; lumen wide; content 

translucent Distrib. : stem, leaf, bract, calyx & 
corolla* (Fig. 252) 


ONISERIATE SEPTATE FLAGELLATE HAIR. 


root: compound. Body: 3-7 celled, elongated, 

Plagellate; cells of varied length, basal cell much 
elongated than other, terminal cell tapering to 

pointed tip; lateral walls thin smooth, flexucus; 

n 1-hiok- lumen narrow; content opaque, 
cross walls thick, luraen 

Distrib.: Bract & calyx. (Fig. 253) 


UNISERIATE CYLINDRICAL HAIR. 


ot: Compound. Body: 3-4 celled, entire, 

lindrioal; cells longer than breadth, tapering to a 

.ntent translucent. Distrib.: Leaf-lower 
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7. UHISERIATE HOOKED HAIR 


Compound . Body 


Foot 


basal cell comparatively 


remaining bend aside; -cip 
thick, smooth constricted at Joint; cro 
lumen wide; content translucent. D 


8 . PELTATE HAIR 


Body 


1-celled in thickness, lu uo 
cells radiating from hollow 
■k, smooth; lateral walls thin 
Distrib. ; Stamen. (anther). 


many 


(Fig 256) 

9 . UNICELLULAE GLANDUm CAPITATE HAIR 


Foot: Simple. Body: Differentiated: stalk 1-callad. 
short, call «ch broader, wall thin, convex, smooth, 
content translucent; bead 1-oelled, very large, oval, 
wall thin, lumen wide, content dense. Di..trib 

.‘hIvx &. ooroilu (i'i^- 2J/). 
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MEEE1& 

This species shows six type of trichomes. (Plate 30 
Fig. 258-266) 


1. UNICELLULAR ARRECT HAIR. 


Foot-. Simple. Body: l-oelled, entire, arreot, 
oonioal; cell longer than breadth; tip pointed; 
lateral wall thin, rugose, straight, one face convex, 
lumen wide; content translucent. Distrlb. : Bract, 

calyx & corolla (Fig. 258). 

2. BICELLULAR ASEPTATE FLAGELLATE HAIR. 

Foot: Simple. Body: 2-oelled, differentiated, 

flagellate; basal cell wide & dome shaped, upper cell 

t .w +C.A narrow and flexuous; tip obtuse; 
much elongated, narrow 

n ^h-in- rugose; cross walls thin; lumen 

lateral walls thin, rugose, 

n-icjtrib : Leaf-surface, bract 
wide; content opaque. Distrib. - 

calyx & corolla. (Fig. 269) 


3. bicellulab cylindrical hair. 


Foot : Simple. Body: Entire, elongated, cylindrical, 
cells broad and very long; tip obtuse; lateral walls 
thin, rugose, straight; cross wall thin; J'" 

content translucent. Distrib.: Corolla. (Fig. 


Explanation of the figures of Plate 30. 
Trichomes from Various Plant parts. 


Figs. 

249 - 257 


eQQQgta. 

Figs. 

Figs. 

Fig. 

Fig. 

Fig. 

249, 253 

250. 252, 
255. 257 
251 

254 

256 


: leaf lower 

: Stem. 

: Calyx. 

: bract. 

: anther. 

Figs . 

258 - 266 

MgESta 

iliQdsstaDa. 

Figs . 
Fig. 
Fi-o. 
Figs. 

258, 259, 
260 

O r-k /y 
a~» w «i„ 

264, 265 

261, 263 

: Calyx. 

Corolla. 

: bract. 

• Stem . 





4. UNISERIATE FILIFORM HAIR 


1 ong 


Foot: Simple. Body: 3-8 celled, entire, 

filiform; cells longer then breath, narrow exce] 
lower bulbous cell (Fig. 261) or cells wide & 
shaped (Fig. 262 ) ; tip pointed of obtuse; 1 
walls thin, rugose, straight or curved; cross 
thin; lumen wide or narrow; content transl 
n^c+r.iK ■ Fig. 261 - Stem, petiole, leaf, Infl. axi 


BICELLOLAR GLANDULAR CAPITATE HAIR 


Differentiated; stalk 2-celled 
lower cell longer & wide than 
nr wide , tubulai 


Foot: Simple. Body 

cells of varied length 


thin & smooth, content transiucenr, 
capitate, thin walled, content 
oc9\ -T.Rflf upper surface. 


(Fig 

head 1 -celled, oblong, 
dark golden. Distrib. 
Kv.an+-.. calyx. Corolla 


UNISERIATE GLANDULAR CAPITATE HAIR 


Foot 
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long or irregularly narrowed, upper most ceil 

rectangular Fig. 265 or narrow tubular Fig. 266. 
lateral walls thin and smooth, cross walls thin, 
lumen varied, head 1 -celled, ovular, 
translucent in stalk cells & granulated dense in 
head. Distrib.; Fig. 265 - Stem, leaf -margin, mfl- 
axis, bract & corolla; Fig. 266. Bract. 


fiEEEIA IIBIICA 

u r. ,=,TcrK-t- tvoe of trichomes. (plate 31 
This species shows eight typ 

fig. 267-274) 


1. UNICELLULAR FLAGELLATE HAIR- 


■o A r- Fntire very much elongated. 
Foot: Simple. Body. Entire, 

nagall.ta ; apax pointed ; walls thin, tugose; lu.en 

contant translucent. Distrih. : Calyx. (frg. 

267) 

2. BICELLDLAE aseptate flagellate haie. 

BOO.: Simple. Body. 2-ceUad, Diffarentiatad; lower 

• ,1 (=rect cylindrical; uppe- 

eel 1-1 oalled, short srtad, erect, 

. , narrow, flexuous, hyaline; tip 

cell much elongated, nar 


^■1 


I 



lumen narrow; content translucent 


3. BICELLULAR CONICAL HAIR 


Foot; Simple. Body; 2-celled, entire, conical; 
of varied length, lower cell small, dome ; 
upper cell long & tapering to a pointed tip; 
wall thin & smooth; cross wall thin, lumen 
content translucent. Distrib. ; Stem & bract. 


4. UNISERIATE FILIFORM HAIR 


Foot: Simple 


filiform; cells of varied lengtn, 
with bulbous base: tip pointed ; 
thin, rugose. Straight, lumen 
translucent. Distrib; Bract, cal 


narrow 


5. UNISERIATE HOOKED HAIR 


hooked; cell 


Simple 


mooth 


wide; tip obtuse, 


lumen 


thin 


walls 


Distrib. ; Calyx 



aiiisliiWiiiiiiii 


6. UNICELLULAR GLANDULAR CAPITATE HAIR 


talk 1-celled 


smooth, content opaque; head 2-cel led, distinct, 
large, oblong, cells arrange length wise, walls thin 
content dense. Distrib; stem & leaf lower surface. 


7. BICELLULAR GLANDULAR CAPITATE HAIR 


Foot: Simple. Body: Differentiated; stalk 2- celled 


lower cell very long, filiform upper cell 


hort 


cubical, walls thin, smooth & straight, lumen narrow 


content translucent except in collar in which content 


dense, head 1-celled, rounded. Capitate, wall thin 


content dense, Distrib: Bract, Calyx& Corolla. (Fig 


8. UNISERIATE GLANDULAR CAPITATE HAIR 


Foot: Simple. Body: Differentiated; stalk 3-4 celled 


lower most cell long & wide, remaining 


wide, rectangular and isodimetrical, walls 


mooth, content translucent; head 1-celled 


oval, large, capitate, wall thin, content dense 



plant shows thirteen type of trichomes 


1. UNICELLULAR PAPILLOSE HAIR 


Foot: Simple. Body: 1-celled, entire, hyaline, 
papillose; cell short, with broad base (Fig. 275) or 


much elongated (Fig. 276); tip obtuse, walls thin 


mooth; lumen wide; content translucent. Distrib 


275- corolla; Fig. 276- corolla & stamen 


2. UNICELLUAR CONICAL HAIR 


Foot: Compound. Body: Entire, elongated, conical 


harply tapering to a long, narrow; pointed t;.ip 


traight; lumen narrow 


mooth 


translucent. Distrib; Bract, calyx & stamen 


3. BICELLULAR ASEPTATE FLAGELLATE HAIR 


Foot: simple. Body: 2- celled, differentiated; basal 



cell erect, wide 8s bulbous, wall convex but vipper 


cell very long narrow, flagellate; tip pointed; wall 


thin , smooth flexuous; cross wall thin; lumen narrow 


content opaque. Distrib. : corolla. (Fig. 278) 


4.BICELLULAR CYLINDRICAL HAIR 


much longer than breath 


than upper, tip rounded 


cross walls thin lumen wide; content 


translucent. Distrib: Stamen. ( Fig .279 ) 


5.BICELLULAR HOOKED HAIR 


Foot; Compound . Body ; 2~celled, hooked, cells longer 
than breath, upper cell long , attenuate, bend, tip 
pointed; lateral walls thick, smooth, straight. lumen 
narrow, content opaque. Distrib. . leaf-lower surfau-e Sc 


6. BICELLULAR ACUMINATE HAIR 


pie. Body: Very long, acuminate; cells much 
an breath, cells of equal siae, tip narrow & 
lateral walls thin, smooth, straight; cross 
in* lumen narrow; content opaque. Distrib. : 


inted 
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7. UNISERIATE FILIFORM HAIR 


breath 


than 


smooth 


thin 


content opaque 


wall thin; lumen narrow 


Stem 


6. OHISEEIATE SEPTATE FLAGELLATE HAIR. 
Foot; Simple. Body: 4-6 celled. 

erect/broad & 


narrow 


lumen 


wavy 


lateral and cross wa 
narrow; content opaque 


Calyx 


9. UNISERIATE CURVED HAIR 


Compound. Body 3-4 cexxeu. - 

than breath & narrowly elongated, base 
nted, lateral walls thick, smooth; cross 
lumen narrow; content opaque. Distri 

& margin, infl. axis & bract. 


Foot 


thick 


10. UNISERIATE ACERATE HAIR 









• 






Explanation 

of the figures of Plate 

31. V' 


Trichomes 

from Various Plant part 


Figs . 

267 - 274 

: llepeta tibtica. 

■ Si 

Figs. 

267, 268, 
270, 271 

: Calyx. 

■ tfi 

I; 

Figs . 

269, 273 

bract. 

■ . i\ 

Figs , 

272, 274 

: Stem. 

' .i;i 

Figs. 

275 - 288 

: Scutellaria gros§a. 


Figs. 

275, 276, 

278 ; Corolla. 


Figs . 

277, 281 

: bract. 


Fig. 

279 

: Stamenal 

f i 1 ament . 

Figs . 

280, 284 

: leaf marj 

Jin. 

Figs. 

282, 286, 

287 : Stem. 
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Foot; Simple. Body; 3-4 celled, entire, narrow, 
elongated, acerate; cells long; tip pointed; lateral 
walls thin, smooth, straight; cross walls thin; lumen 
narrow; content opaque. Distrib; Calyx. (Fig-285) 

11. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body; Differentiated; stalk 1-celled, 
dwarf, rectangular, wall thin, content translucent; 
head 2-celled, large, globose, distinct, cells 

arranged length wise, wall thin & smooth ; content 

granulated dense. Distrib; stem, leaf surface, mfl. 
axis. bract, calyx & corolla. (Fig-286) 

12. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot; simple. Body; Differentiated; stalk 2-celled, 
long, cells of varied length, basal cell larger than 
head, upper cell smaller; head oblong, multicellular, 
glandular cells arrange lenghtwise, walls thin, 
content dense. Distrib.; Stem. corolla & stamen. 

(Fig-287) 

13. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 4-celled, 



breadth, uppercell narrow 


a small rectangular collar of the heaa, larerai. wcixx. 
thin, smooth, cross walls thin, content translucent 


multicellular, globose 


V7all thin content dense. Distr 
irflct. calyx, corolla &. stamen (Fig 


1. UNICELLULAR FLAGELLATE HAIR 


Body 


than breadth 


translucent 


lumen wide 


mooth 


Distrib 


coro 


2. UNICELLUAR DENTATE HAIR 


Compound. Body- Entire 


convex one side; lumen narrow 


walls thick, rugose 



3. BICELLULAR CONICAL HAIR 


Foot: Compound. Body : Entire 


varied length 


elongated than breadth; tip pointed 


content 


lumen wide 


4. UNISERIATE CONICAL HAIR 


3-9 celled, long 


Compound . Body 


Foot 


longer than 


inted 


basal cell pulvinous 


terminal cell 


lumen 


cro 


lateral walls thick, rugose 


bract & 


Leaf-margin 


content opaque 


UNISERIATE HOOKED HAIR 


hooked 


C omp ound . B ody 


broader than 


thick, rugose 


length; tip 


thick, lumen narrow 
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6. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot : Simple. Body 


shorter than head, rectangular, thin walled 


translucent; head very large, globose 


This plant shows eight type of trichoine 


1. UNICELLULAR PAPILLOSE HAIR 


Body : 1 


thin, smooth 


obtuse 


lumen 


2. B I CELLULAR CONICAL HAIR 


Foot: Simple. Body: 2 - celled, entire, couiuax, 

is much elongated then breadth; tip pointed; 
;eral wall thin, smooth, straight, swollen at 
wall then; lumen wide; content opaque. 


joint; cross 



3. BI CELLULAR HGOKlw HAIR 


Foot: Simple. Body: 2-celled, entire 


cells longer than breadth and of varied length, upper 
cell bending & more elongated; tip pointed; lateral 


wall then 


thin rugose, swollen at joint; oros 


lumen wide; content opaque. Distrib. : Stem 


4. UNISERIATE FILIFORM HAIR 


Foot: Simple. Body: 4-8 celled, entire, filiform; 
cells longer than breadth and of equal length; tip 
pointed; wall thin, smooth; cross wall thin; lumen 
narrow; content translucent. Distrib. ; Stem, petiole. 


5. UNISERIATE HOOKED HAIR 


Foot 


than breadth; tip pointed 


incurved & e 


swollen at 


wall thick, rugose 


lumen wide; content opaque 


6. UNISERIATE FURCATE HAIR. 
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Foot: Simple. Body: Multicellular, uniseriate 
furcate; branch 1-celled elongated, cylindrical; cell 
longer than breadth; joint swollen; lateral wall 
thin, smooth &. irregular; cross walls thin; lumen 
wide; content translucent. Distrib. calyx. (Fig. 300) 

7. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated, stalk 1- 
celled, small, rectangular, thin walled, content 
translucent; head 1- celled, large, globose, thin 
walled, content pale yellow. Distrib.: stem, petiole, 
leaf surface, calyx, corolla. (Fig. 301) 

8. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 3-15 
celled, very long, filiform, cell varied length & 
shape; walls thin, smooth, content translucent; head 
l-celled, small, globose, wall thin; content pale 
yellow granulated; Distrib.: Petiole, leaf surface, 
calyx & corolla. (Fig. 302) 
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LAMIUM ALBUM 


This plant 


1. UNICELLULAR PAPILLOSE HAIR 


Simple. Body 


papillose; cell much longer than breadth 


base broad; tip obtuse, walls thin smooth; lumen 


wide; content translucent. Distrib. calyx. (Fig. 303) 


2. UNICELLULAR FLAGELLATE HAIR 


Simple. Body 


cells much longer than breadth 


pointed, wall thin, smooth, flexuous; lumen narrow 


content translucent. Distrib. Leaf upper 


3. UNICELLULAR CONICAL HAIR 


Simple. Body : Entire, elongated, conical 


lumen wide 


content 


mooth 


translucent. Distrib. Leaf calyx & corolla. (Fig. 305) 


Mi 


Explanation of the figures of Plate 3 
Triohomes from Various Plant parts. 


Figs. 289 - 294 

Fig. 289 
Figs. 290, 291, 
292, 293 
Figs. 294 


Enuaella ijylgacis. 

Cor 0,1 la, 
• bract. 

■ Calyx. 


Figs. 295 - 302 : 

Fig. 296 

Fig. 296 ; 

Figs. 297, 299, 301 
Figs. 298, 302 
Fig. 300 


S t arrie n a 1 f i i arnen t . 
lower. 

Stem. 

Corolla. 

Calyx. 


Figs. 303 - 301 

Fig. 303 
Fig. 304 
Figs. 305, 306 
Fig. 307 
Figs. 308, 309 


Lamiuai aibyiQ. 


Calyx, 
leaf lower, 
leaf margin, 

O' A. 

Petiole. 




Simple. Body 


than breadth; upper 


than lower 


wall thin; lumen 


smooth 


thick 


B I CELLULAR HOOKED HAIR 


much 


Entire 


Foot 


uncurved 


then 


mooth 


pointed 


lumen 


thin 


joint; cr< 

translucent 


6. UNISERIATE HOOKED HAIR 


Simple. Body 


that' 


more 


narrow, 


remaining 


lumen 


thin 


traight 


smooth 


Stem 


rans lucent. Di 

alyx. (Fig. 308) 


7. UNICELLOLAE GLAHMLAE CAPITATE HAIE 
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Foot ; Simple. Body ; Differentiated; Stalk 1-cel led, 
short, rectangular, thin walled, content translucent; 
head 1-eel led, large, globose, wall thin; content 
granulated opaque. Distrib: Stem, petiole, calyx & 
corolla. (Fig. 309) 


LEUCAS UEIICAEEQLIA 

This plant shows twelve type of trichomes (Plate 33 
Fig. 310-323) 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot : Not observed. Body : 1 -cel lad, hyaline, 

elongated, papillose; tip rounded, wall very thin : 
liimen reduced, narrow; content translucent. Distrib. 
Petiole, leaf, calyx. (Fig. 310) 

2. UNICELLULAR FLAGELLATE HAIR. 

Foot : Simple. Body : Elongated, flagellate; cell 
much elongated than breadth, tip obtuse, wall thin, 
rugose, wavy; lumen narrow; content opaque. Distrib. 
Petiole, bract. (Fig. 311) 
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3. UNICELLULAR ACERATE HAIR 


Compound. Body Entii'e, elongated 


cell much elongated than breadth, narrow 


lumen narrow 


4. UNICELLUAR CONICAL HAIR 


Foot ; Simple. Body; Erect, conical; cell loi 
breadth; cell tapering at distal end; tip 
wall thin, smooth, convex; lumen wide, 
translucent. Distrib. : Corolla (Fig. 313). 


5 . UNICELLULAR ARRECT HAIR 


Body 


•t, cell long, bulbous at 
wall thin &. smooth; lumen 
icent. Distrib: Bract & 


6. BICELLULAR CONICAL HAIR 


B'oot 


more 


than breadth, upper 
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lumen 


thick, smooth, straight; cro 


content trans 1 ucont 


leaf, bract. (B’ig. 315) 


7. BICELLULAR HOOKED HAIR 


Simple or compound. Body 


Foot 


hooked: basal cell long, erect with narrow lumen 


or short, rectangular with wide lumen 


cell much elongated 


tip pointed; lateral wall thick or thin 


conical 


cross wall thick; lumen narrow or 


Corolla 


leaf, bract & calyx 


8. BICELLULAR ACUMINATE HAIR 


Foot : Simple. Body : 2-cel led, narrowly elongated, 
acuminate; cells very long; terminal cell much 
elongated than breadth; tip pointed, lateral walls 
thin. rugose, straight. joint simple Fig. 318 or 
articulated Fig. 319; cross wall thick; lumen narrow; 
content translucent. Distrib ; Fig. 318-Stem, petiole 
Fia.319 - Petiole, leaf, bract and calyx. 





9. UNISERIATE CONICAL HAIR 


Simple. Body : 3 - 4 celled, elongarea, 

cells of varied length and longer than 
nrcDRr cell longest & taperingj tip pointed. 


conical 


breadth 


swollen at 


lateral walls thin, rugose 


lumen wide; content opaque 


joint 


Distrib 


10. UN I SERI ATE HOOKED HAIR 


Simple. Body ; 3 


cell much 


lumen 


wollen at joints; cros 


Stem 


11. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot : Simple. Body : Dif ferentiatea, oraxi^ 

short and as long as breadth, walls thin, content 

translucent; head 1-celled, large, capitate, globose, 

thin walled, content dense granulated. Distrib. - 
Stem, petiole, leaf, calyx and corolla. (Fig. 322) 
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BI CELLULAR GLANDULAR CAPITATE HAIR 


Foot : Simple. Body 


lower cell much elongated and wide, upper cel 
small & isodiametric, wall thin & smooth, 
translucent; head 1-celled, large, globose 
walled, content dense. Distrib. : Stem, P 


shows nine type of trichome 


1. UNICELLULAR CONICAL HAIR 


Entire, e 


Foot 


than breadth, base 


conical; cell much e 
spreaded; tip pointed. 


lumen narrow 


2. BICELLULAR FILIFORM HAIR 


Foot :Simple. Body : Entire, elongated, filiform; 
cell of varied length, upper cell much elongaied than 
tip pointed; lateral walls thick, rugose. 
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swollen at joint, cross wall thin; lumen narrow; 
content opaque. Distrib, : Petiole, leaf, calyx. 
(Fig. 325) 

3. BICELLULAR ASEPTATE FLAGELLATE HAIR. 

Foot :Simple. Body : Differentiated; lower cell 1- 

oelled, erect, cell longer than breadth, rectangular, 
upper cell very long, narrow, flexuoua; tip pointed, 
lateral & cross wall thin, rugose, wavy; lumen 

, . -he oPoque. Distrib.: uorolla. (Fig. 326) 

narrow, oiwutuno, 


4. BICELLULAR HOOKED HAIR. 


Foot : Simple. Body ; 2- celled. Differentiated; 

hooked; basal cell longer than breadth, curved with 

spreaded base, upper cell wide, very long, straight, 

gradually tapering; tip pointed; lateral walls thick, 

rugose, straight, cross v^all thick; lumen wide, 

■*. Distrib ; Stem, petiole, leaf, bract, 

content opaque. Di&trio. 

(Fig. 327 ) 


5. BICELLULAR ACUMINATE HAIR. 


Foot : Simple. Body : Elongated, acuminate; lower cell 

short. rectangular, upper cell very long, 
acuminate; tip pointed; lateral walls thin. smooth. 
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lumen 


swollen at the base; cros 


6. UNISEEIATE FILIFORM HAIR 


Body 


filiform 


swollen at joints 


content 


thin; lumen wide 


7. UN I SERI ATE CURVE? HA 


Foot : Simple. Body : 3 celled, long, curved; cell of 
varied length and longer than breadth, cells narrowly 
elongated; tip pointed; lateral walls thick, rugose, 
swollen at joints, joint distinct; cross walls thick; 
lumen narrow; content opaque. Distrib. : Petiole, 
Leaf-lower surface & margin, bract & calyx. 


8. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot ; Simple. Body : Differentxau. 
shorter than head, rectangular, th 
translucent; head 1 -celled, very 


globular 
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content granular 


9. BICELLULAR GLANDULAR CAPITATE HAIR 


Compound . Body 


erect, lower cell wide and much elongated 


hort, rectangular and more wider than 


wall thick & smooth, content translucent 


head 1-celled, distinct, large 




1. UNICELLULAR PAPILLOSE HAIR 


Foot ; Simple. Body : 1-celled, entire, papillose 
cell long, tubular with emerging base; tip rounded 
wall thick, smooth; lumen wide; content translucent 


E>:p 1 an.. 


‘jI’ rifitu ^^4 


Trichomes from Varioua Plant rirt,-: 


Figs. 324 - 332 : LfiycaS 


Figs. 324, 326, 327, 331 
Figs. 325, 330 
Figs. 328, 329 
Figs. 332 


Tit fsiii . 

P«t ml*.-. 
Cr;rfi 1 ] a 
Lena!' UMuT. 


Figs. 333 - 339 : La. D^E’e! apL'ul J ^ 5 . 


Fig. 333 
Figs. 334, 337 
Figs. 335, 336 
Fig. 338 
Fig. 339 


lit. mil. 
Bract . 
t!a]yx . 

L. lower 
Cfirt'j U H . 





2. UNICELLULAR CONICAL HAIR. 


Foot : Simple. Body Entire, elongated, conical; 
cell much longer; tip pointed; walls thick, rugose, 
straight; lumen narrow; content opaque. Distrib. : 
Bract & calyx. (Fig. 334) 

3. BICELLULAR FILIFORM HAIR. 

Foot : Compound. Body ; Entire, very long, filiform; 
cells much longer than breadth; tip pointed; lateral 
walls thin, rugose, swollen at joint; cross wall 
thin, lumen wide; content opaque. Distrib. : calyx, 
corolla. (Fig. 335) 

4. BICELLULAR ASEPTATE FLAGELLATE HAIR. 

Foot ; Simple. Body ; 2- celled. Differentiated, 

flagellate; upper cell very long, flexuous; lower 
cell short, wide, erect, curved to one side; tip 
pointed; lateral walls thin & smooth, joint distinct, 
cross walls thin, lumen wide and narrow; content 
translucent. Distrib. • Calyx (Fig. 336) 

5. BICELLULAR CONICAL HAIR. 

Foot -. Compound. Body ; Entire, elongated, conical; 
cells much longer than breadth; tip pointed, lateral 



swo 


narrow 


lumen 


-thin 


distinct. 


lucent. Distrib 


intent tran 


BI CELLULAR HOOKED HAIR 


Simple. Body 


obtuse 


much e 


lateral «. c^ 
joint ; lumen 

Leaf-surface 


Distrib 


lucent 


uniseriate filiform hair 


j elongated.! 

pointed) 
)isht, swollen 


3—6 celled, enu 
•r than breadth 
itfose. smooth, s 


filiform; 

lateral walls thin 


ontent 


lumen 


lucent 


8.UNISEEIATE ASEPTATE FLAGELLATE 


Simple 


Foot 


then breadth 


very 


term 


f lexnou 


long 
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narrow 


lumen w 


Distrib 


lower 


9.UNISERIATE CURVED HAIR 


Simple- Body 


Foot 


with upward 


walls 


lumen 


Stem. (Fig. 341) 


lO.UNISERIATE HOOKED HAIR 


hooked 


Body 


Foot 


much e 


lumen narrow; 


ll.UNISERIATE ACUMINATE HAIR 


long' 


Body 


Compound 


Foot 


than 


narrow & mach e 
:,ed; lateral wall 


smooth 


breadth 


lumen 


swo 
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very narrow; content opaque. Distrib. : Bract & 
calyx. (Fig. 343) 

12. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 1-celled, 
short, rectangular, thin walled, content translucent; 
head 1-celled, globose, capitate, thin walled, 
content dense granular. Distrib. : Stern, leaf surface, 
calyx & corolla. (Fig. 344) 

13. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk 2-celled 

erect, cells longer than breadth, lower cell much 
elongated, ■ thin walled, lumen wide, content 
translucent; head 1— celled, large, globose, thin 
walled, content dense. Distrib.; Stem, calyx . (Fig. 
345) 

14. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot; Simple. Body: Differentiated; stalk 3 celled, 
cylindrical, cell long tubular, lateral walls thin, 
lumen wide, content translucent; head 1 -cel led, 
large, capitate, globose, walled 
dense . Distrib. : Leaf. (Fig. 346) 


thin; 


content 



shows ten type of triohomes 


1. UNICELLULAR CONICAL HAIR 


Foot : Simple. Body : Entire, eiongarea, ...... 

gradually tapering lumen wide (Fig. 347) or abrupt 
pointed; wall thick; straight; lumen narrow (Fig. 
318); -.;fione; wall surface; ecntent op;.que. Distrih. 
; (Fig. 347) calyx; Fig. 348 Leaf, calyx. 


2. BICELLULAR FILIFORM HAIR 


much 


varied length, upper ceii 
tip pointed; lateral wall thick, 
>ross wall thin; lumen narrow; 
-t. • 1 oft-f unner surface & 


content 


3. BICELLULAR CONICAL HAIR 


con 


Entire 


Compound . Bod; 
than breadth 


thin smooth 


lumen 


thin 


Explanation of the figurnn ot' 

Trichomes from Various FJmit part 


Figs . 

340 

- 346 ; L.. 

o§Det-aef.Qj la. 

Figs. 

340, 

341, 342, 

: lit. (‘Ill, 


344, 

345 


Fig. 

343 


Brarrt 

Figs. 

346 




ower, 


Figs. 

347 

- 354 : 

La. 

Figs . 

347, 

349, 

: Calyx. 


352, 

353 

Figs. 

348, 

350 

: Leaf lower 

Fig. 

351 


: Petiole. 




istrib. Leaf & calyx. (Fig. 350) 


L BICELLULAR HOOKED HAIR. 

i’oot ; Compound. Body ; Entire, hooked; cells longer 
than breadth, basal cell curved, upper cell turned 
aside, long & straight; tip pointed; lateral walls 
thick, smooth; cross walls thin; lumen wide; content 
translucent. Distrib. ; Petiole, leaf & calyx. (Fig. 
351) 

5. BICELLULAR ACUMINATE HAIR. 

Foot : Compound. Body : Entire, elongated,, 

acuminate; cells narrow, longer than breadth, upper 
cell much elongated, articulated, tip pointed, 
lateral walls thick, smooth, straight, swollen at 
joints; cross wall thick; lumen narrow; content 
opaque. Distrib. : Leaf upper surface and margin, 

calyx. (Fig. 352 ) 

6. UNISERIATE FILIFORM HAIR. 

Foot : Compound. Body : 3-4 celled, entire, long, 
filiform; cells of varied length & longer than 
breadth;:^ tip pointed; lateral wall, thick, smooth, 
straight, swollen at Joints; orogs> wall thin. lu«ion 
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contsnt 


narrow 


UNISERIATE CONICAL HAIR 


3-4 celled, entire, eiout=- — > 

varied length i longer than 

T 1 T c* t’Viick.5 sifiOOt>h> 


Simple. Body 


breadth 


lumen 


narrow; 


UNISERIATE HOOKED HAIR 


3 -celled, entire, — ^ 
[ length & longer than b: 
V vHonnted; lateral walls 


Body 


Fo<"t 


hooked 


distinct 


rugose, 


lumen narrow 


onicellulae glandolae capitate hair 


Simple 


Foot 


mooth 


thin &, 


horter than 


content transiucei 

•aI thin walled 


ranular 



Stenij petiole, leaf & calyx. (Fi 


10. BICELLULAR GLANDULAR CAPITATE HAIR 


Differentiated 


basal cell longer then 


long at ed 


content translucent 


globose^ thin wa.ll6cl^ conxBn'D gr 
Leaf -margin and calyx. (Fig. 357) 


There are ei 


plant 


1. UNICELLULAR CONICAL HAIR 


Entire, stout 


tip pointed 


harply tapering 


lumen wide; content opaque 


mooth 


2. BICELLULAR ASEP TATE FLAGELLATE HAIR 


Body 
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long 


e; lateral & cross waxx^ 
content opaque. Distrib 


lurfien v? 


bicellulae acdmisate haie 


hooked 


Foot •• Simple. Body 
than breadth; tip 

T-iiiJnse, straight. 


bicellulab acuminate hair 


Compound 


Foot 


of van 


thin 


content opaque 


lumen narrow 


UNISERIATE FILIFORM 


filiform 


narrowly 


lumen 


point-.^'.* , 

straight. 


content opaque. Distrib. : Calyx, corolla. (Fig. dbZ) 
3. UNISERIATE CURVED HAIR. 


Foo-b : Compound. Body ; 3-4 celled, curved; basal 
cell short, remaining longer than breadth & long; tip 
pointed; lateral & cross walls thick, rugose, swollen 
at Joints; lumen narrow; content opaque. Distrib. 
Stem. (Fig. 363) 

7. UNICELLULAR GLANDULAR CAPITATE HAIR. 


Foot : Simple. Body : Differentiated; stalk 1 celled, 
short, wider than length, walls thin & smooth, lumen 
wide content translucent; head 1-celled, large, 
capitate, globose, wall thick content opaque. 
Distrib. : Stem, petiole, leaf surface, calyx & 
corolla. (Fig. 364) 

8. BICELLULAR GLANDULAR CAPITATE HAIR. 


Foot : Simple. Body : Differentiated; stalk, 2 
celled; basal cell much longer and wider than upper 
short, rectangular, walls thin & smooth, content 
translucent; head 1-celled, capitate, globose, thick 
walled, content dense granular. Distrib. : calyx & 



corolla. (Fig. 365) 
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LEUCAS BIFLORA 

This species shows twelve type of trichornes (Plate 36 
Fig. 366 - 377) 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot ; Simple. Body : 1-celled, papillose; cell 
longer than breadth, tip rounded; wall thin, smooth, 
straight or convex; lumen wide; content ti'ans lucent . 
Distrib; Stem, leaf lower surface & margin, calyx & 
corolla. (Fig. 366) 

2. UNICELLULAR FLAGELLATE HAIR. 

Foot : Simple. Body : Entire, long, flagellated; cell 
hyaline, narrow, long, tip flexuously pointed; walls 
thin, smooth, lumen narrow; content translucent. 
Distrib. : calyx & corolla. (Fig. 367) 

3. UNICELLULAR ACUMINATE HAIR. 

Foot : Simple. Body ; 1-cel led, entire, acuminate, 
cell sharp & narrowly elongated; tip sharply pointed; 
walls thin, smooth, straight, lumen narrow; content 
translucent. Distrib.: calyx & corolla. (Fig. 368) 



4. UNICELLULAR DENTATE HAIR 


Compound. Body : 1 -cel led 


cell longer than breadth & turn slightly, one face 


lumen 


convex 


BICELLULAR CYLINDRICAL HAIR 


Foot ■- Compound. Body '• 2-celled, erect, elongated, 
cylindrical; cells longer than breadth, lower cell 
T wirie! tin pointed, lateral 


mooth 


wall thin, lumen varied; content opaque 


leaf -margin 


6. BICELLULAR CONICAL HAIR 


Foot : Compound. Body : Entire, elongated, conicar, 
cell of varied length and longer than breadth; upper 
TT _i. T,, ncf +-.n a pointed tip; lateral walls 


lumen narrow; content opaque 


wall thick 


bract, calyx & corolla 


Explanation of the figures of Plate 36. 
Trichomes from Various Plant partf.;. 


Figs. 355 - 357 : La 

Figs. 355, 366 
Fig. 367 


Figs. 358 - 365 : La- 

Fig. 358 

Figs. 359, 362 

Fig.s. 360, 361, 365 

Figs. 363, 364 


Figs. 366 ~ 377 : La- 

Figs. 366, 368 
Figs. 367, 371 
Figs. 369, 374 
Figs. 370, 372, 375, 
376, 377 
Fig. 378 


S3Qlii§SilPa. 

: Stem. 

: Leaf margin. 


E££3Sy0ibeD§. 

: Leaf lower. 

: Corolla 

: Calyx. 

• Stem. 


Mflora. 

Calyx, 

Stem . 

Leaf upper. 
Leaf margin. 

Corolla. 




7 . B1 CELLULAR HOOKED HAIR 


Compound . Body 


preaded; tip point-ac 


than breadth, base 


mooth, joint 


trans lucent 


content 


lumen narrow 


Stem 


8.UNISERIATE FILIFORM HAIR 


long filiform; cel 
lateral walls thin 


Body 


thin ; lumen 


smooth 


Corolla 


nt. Distrib 


g.UNISERIATE CONICAL HAIR 


Simple. Body 


narrow 


than 


mooth, straign-D, 

; walls thick; lumen narrow 
• Leaf lower surface & 


thick 


bract. (Fig. 374) 
lO.UNISERIATE CURVED HAIR 


curved 


Simple. Body 


Foot 
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cells longer then breadth, base wide; lateral walls 
thick. smooth. Joints distinct & swollen; lum.ni 
narrow; content translucent. Distrib. ■ Stem, 

margin, calyx. (Fig. 37o) 
ll.UNISEBIATE HOOKED HAIR. 

compound Body. 3-4 called, entire. elongated, 
hooked; cells longer than breadth, base wide, tip 

pointed; lateral wall thick, smooth or rugose. 

11 +-Kiok‘ lumen narrow, 

swollen at joints; cross wall thick, 

rx • 4 - n K “ leaf margin 

content translucent. Distrib. - 

calyx. (Fig. 376) 


,r* 


LAE GLANDULAR C.^ITATL H/ IR. 


Foot: Simple. Body; Differentiated; stalk 

head rectangular, thin walled S. smooth. 
Shorter than head, re ^ ^ thin 

t +• head 1 -celled, globose, thin 

content translucent, head ^ 

+• litfht green yellow. Distil . ■ 
v^alled, content light gre y 

V. calvx corolla, & stamen. (Fig- 

leaf-surface, bract, calyx, 

377). 


LEUCAS t EIELLlfiESA 


+ tvne of trichomes. (Plate 37 
This plant shows ten typ 

Fig. 378-387) 



1. UNICELLOLAE CONICAL HAIR 


lumen nai'row 


lucent. Distrib 


BICELLULAR ASEPTATE FLAGELLATE HAIR 


Simple. Body 


cell much elongated 


tip pointed 


f lexuou 


lumen wide; content 


Infl. axis 


(Fig. 379) 

3. BICELLULAR HOOKED HAIR 


hooked 


Compound. Body 
elongated & of equal 
broad; tip pointed; 


lumen narrow 


mooth 


Stem 


4. UHISERIATE FILIFORM HAIR 


CoKipouod . Body 




]vimen narrow 


swollen at Joint 


content opaque 


UNISERIATE SEPTATE FLAGELLATE HAIR 


oot Compound. Body : 3-6 celled, narrow 

longated, flagellated. Cells longer than breadth 


lumen narrow; content translucent 


f lexuous 


UNISERIATE CONICAL HAIR 


Body 


long; tip pointed; lateral and 
.itfnKR. straight, swollen at 


7. UNISERIATE CURVED HAIR 


Compound. 


than 




tip pointed 


lumen 


mooth, jo 



content translucent or opaque 


narrow 


Stem, leaf surface. Inf 1. axis, calyx. (Fig 


UNISERIATE HOOKED HAIR 


Compound. Body : 3 5 ci 

hooked; cells elongated 


narrow 


rugose, Joint distinct & swollen; cross 
lumen narrow; content opaque. Distrib. 


Stem 


9. PELTATE HAIR 


foot : Not visible. Body : Multicellular, shieib. 
like, circular In shape, parallel to epidermis. 1- 

celled in thickness, 6-10 celled in diameter. cells 

rectangular, radiating from center; outer wall thin, 
entire, lateral walls thin; content dense. Distrib. : 
Leaf-surface, calyx, (fig- 386) 

10. BICELLULAR GLANDULAR CAPITATE HAIR. 

„-oot : Simple. Body : Differentiated; st.alk S. 

celled, short, cells rectangular, thin walled, 
amooth, content translucent; head l-celled. inflated 
thin walled, smooth, content golden yellow. Distrib 
; Stem, leaf-margin, Infl.axis, calyx. (Fig. 387) 



LEUCAS NUTANS 


(Plate 37 


ten type of trichome 


show 


1. UNICELLULAR PAPILLOSE HAIR 


Simple (Fig. 388) or Compound (Fig. 389). Body 
el led, papillose; cell small and wide or 
■Iv elongated; tip rcnded obtuse; walls thin 


lumen wide or 


mooth, convex or 


Distrib 


narrow 


corolla Si stamen 


UNICELLULAR CONICAL HAIR 


Foot : Simple. Body : 1-celled, very long, erecx., 
conical; cell longer than breadth, base broad 

sharply tapering; tip pointed; walls thin, smooth 
straight; lumen wide; content translucent. Distrib. 


& calyx. (Fig. 390) 


3. BICELLULAR FILIFORM HAIR 


filiform 


Foot : Simple. Body : 2-ceiiea, ea 
cells narrowly elongated, tip pointed 
thi.., smooth, straight; cross wal 
narrow; content translucent. Distrib. 


wal 1 


lumen 


thin 


calyx. (Fig 





4. B I CELLULAR ASEPTATE FLAGELLATE HAIR 


celled 


Simple. Body 


11 much elongated 


inted; lateral & cross walls thin, rugose 
swollen at Joint; lumen wide; content opaque 


Calyx 


B I CELLULAR COHICAL HAIR 


iae 86 longer than breadth 


ony; tip pointed 


upper 


Joint swollen; lumen 


lucent 


B I CELLULAR HOOKED HAIR 


hooked 


Foot •• Compound. Body : 2-ce 
varied length 86 longer than \ 
obtuse; lateral walls thick, 
distinct 86 swollen; cross wa 
r.r.K.-t-.«rit translucent. Distrib 


lumen 


. 



UNISERIATE CYLINDRICAL HAIR 


smooth 


rounded 


lumen wide 


8. UNISERIATE HOOKED HAIR 


hooked 


1 ong 


traight, lumen narrow; ci 
Stem, bract & calyx. (Fig 


mooth 


9. UNISERIATE FILIFORM HAIR 


very 


aal length and much longer thaj 
lateral and cross wall thin 
lumen wide; content opaque 


filiform 


breath; tip poi 


mooth 


corolla 


UNICELLULAR GLANDULAR CAPITATE HAIR 
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Simple. Body ; Differentiated 


talk 1-celled 


much wider than long, collared, wall thin 


ontent translucent head 1- celled, large, inflated 


thin walled, content opaque. Distrib 


bract, calyx & ovary wall. (Fig. 398) 


in this species 


There are ten type of trichome 


(Plate 37 & 38 Fig. 399-409) 


1. UNICELLULAR PAPILLOSE HAIR 


Simple 


ell longer than breadth & of 


tip roundedj wall thin, smooth, lumen wide 


ntent translucent 


UNICELLULAR CONICAL HAIR 


Simple. Body : Entire, long, conical; cel 
than breadth; tip pointed; walls thick 
lumen wide; content translucent. Distrib. 
"face and bract, (tig- 400) 


Foot 


smooth 



Explanation of the figure 
Trichomes from Variou:; i 


oi riafe 


part 


tjii ilg 


nxii. , 
fun rg i n 


398 : 


Curoi la, 
Bract . 
Stem. 
Calyx. 

Leaf ijpptT 


csii-ais 






3. BICELLULAR ACUMINATE HAIR 


Compound. Body 


acuminate, cells narrowly elongated & of equal sise 


wollen at Joint; cross walls thin 


mooth, straight 


content translucent 


lumen narrow 


4. BICELLULAR ASEPTATE FLAGELLATE HAIR 


Foot ; Simple. Body ; 2-celled, differentiated; basal 
cell short, erect, rectangular, upper cell very long. 


lumen wide 


tricted at joint 


Corolla. (Fig. 402) 


Distrib 


BICELLULAR CONICAL HAIR 


Foot : Compound. Body : 2- celled, entire, elongated, 
conical; cells longer than width, upper cell tapering 
tn a Dointed tip; lateral and cross walls thick. 


lumen wide 


swollen at joint 


6. BICELLULAR HOOKED HAIR. 
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long 


Compound . Body 


hooked; basal cell biconcave, long, erect, upper 
loner: tip pointed; lateral and cross 


lumen 


int swollen and distinct 


raooth 


Distrib 


content 


7. UNISERIATE FILIFORM HAIR 


filiform 


lumen 


smooth or rugose 


Corolla. (Fig. 405) 


Distrib 


wide; content opacLue 


8. UNISERIATE HOOKED HAIR 


Foot : Compound (Fig. 406) or Simple (Fig. 40/, 
; 3-4 celled, entire, elongated, hooked; cell 
than breadth & of varied length; tip pointed; b 
and cross walls thick and smooth (fig. 406) or 
and rugose (Fig. 407) straight, joint swollen; n 
content translucent. Distrib.: (Fig. 406) 

Stem, petiole, leaf-surface, calyx; (Fig. 4 


corolla 
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9. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 1 -cel led. 
short, rectangular, thin walled, content translucent, 
head 1-cel led, globose; capitate, thin walled, 
content opaque. Distrib. : Stem, petiole, leaf- 
surface, calyx & corolla. (Fig. 408) 

10. BICELLULAR GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 2-celled, 
short, base wide, cells rectangular, thick walled, 
content translucent; head 1-celled, large, capitate, 
globose, thick walled; content opaque. Distrib. : 
Calyx & corolla. (Fig. 409) 

L EucAs cEES^ina 

This plant shows eleven type of trichomes (Plate 38 
Fig. 410 - 420) 

1. UNICELLULAR PAPILLOSE HAIR. 

Foot : Simple. Body : 1-celled, variously papillose, 
cell elongated than breadth; tip rounded or obtuse, 
walls thin, smooth, lumen wide, content light yellow. 
Bract & calyx. (Fig. 410) 


Distrib. 
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UNICELLULAR CONICAL HAIR 


coni 


Foot 


mooth ; lumen wide 


obtuse 


margin 


Distrib 


BICELLULAR FILIFORM HAIR 


Body 


than 


filiform 


smooth 


lumen 


wall thin 


straight, joint swollen; cros!=. 
narrow; content opaque. Distrib 
Tnfl.axis, bract & corolla. (Fig. 


Petiole 


4. BICELLULAR CYLINDRICAL HAIR 


cylindrical 


Body 


smooth 


rounded 


lumen 


lower surface 


5. BICELLULAR HOOKED HAIR 
Foot ■- Compound. Body - 2 


cells wide 


lied, hooked 
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longer than breadth; tip upward & pointed; lateral 


thick, smooth, joint swollen and distinct 


content translucent 


wall thick; lumen wide 


UN I SERIATE ACEEATE HAIR 


narrowly elongated, terminal cell longest 


lumen narrow 


7. UNISERIATE FILIFORM HAIR 


Foot ; Simple. Body ; 3-4 celled, entire, elongated, 
filiforii'i; calls long; tip obtuse or pointed; lateral 
& cross walls thin, smooth or rugose; straight; lumen 


lyx, corolla. (Fig. 416) 


8. UNISERIATE CYLINDRICAL HAIR 


Compound . Body 


Foot 


& breadth; tip rounded 


swollen, cross 


thick, smooth, joint 


walls thin; lumen 



Explanation of the figures of 

Trichomes from Various PImul parts. 


404 "" 400 ■ Lij- 


Ca 1 yx 
Coro ! i a 
Stem. 


20 : SiettmlyLy 


Bi'act. . 
Stem. 

Pet i o 1 e . 
Corol la 
I.€saf ur'pcr 
Calyx, 









Bract, calyx & corolla. (Fig 


9 . UNISERIATE CURVED HAIR 


3-4 celled, entire, cnrvea 
than breadths tip pointed 


Compound. Body 


traig'ht 


smooth 


content opaqu 


lumen narrow 


10. PELTATE HAIR 


from 


cells triangular, 
thin; lateral wall 


content 


bmicelldlae glanoulae capitate hair 


talk 1-celled 


Foot : Simple. Body : Diiterenx; 
short, rectangular, thin walled 
head 1 -celled large, capitate, 

nistrib. ■- Calyx 


content translucent 
nbose, thin walled 


’here are ten type of trichomec present in 

5p0ci0S (Pla-t© 39 FiS- 421'“430) 


bii 1-3 


ONICELLULAR CONICAL HAIR. 


root : Simple. Body : 1 -celled, elongated, conical; 
Dell much longer and tapering, base wide; tip obtuse, 
.alls thick, smooth, straight; lumen wide; content 
translucent. Distrib. ; Stem, leaf bract & calyx 

(Fig. 421) 

2. BICELLULAR SEPTATE FLAGELLATE HAIR. 

Foot : Simpla. Body : 2-oellsd, flagoUate; osUs 
long, narrow, flagellate, cello of unequal cite, 
lower call elongated, but upper cell more elongated; 
tip pointed; lateral and oroee walls thin, smooth; 
lumen narrow; content translucent. Distrib. 

Corolla. (Fig. 422) 


3. BICELLULAR CYLINDRICAL HAIR. 


Foot : Simple, 

cylindrical; cells 


Body • 2 -celled, 
long and of unequal 
lateral and 


elongated , 
siae, upper 
cross walls 


1 longer; 


-tip obtuse; 




lumen w 


thin, smooth, straight, joint 
oonter,t translucent. Distrib 
„,,rfaoe. bract, calyx. (Fig. 1 


Stem 


bicellular conical hair 


30t : Compound. Body : 

longated, conical; tip obtuse, latei 

„ooth. straight. joint swollen 8. 

,all thick; lumen wide; content tran 
I.eaf. calyx, corolla. (Fig. 424) 


tinct 


lucent 


bicellular hooked hair 


Compound. Body - ^ ^ 

«ch longer than breadth, upper ce: 

asal erect cell; tlP pointed; latera 

■ir^int distinct and 
thick, rugose, joint 

ontent translucent. Distrib. 


Foot 


upon 


lumen w 


umSERIATE FILIFORM HAIR 


Body 


Compound 


Foot ; 
elongated 


obtuse 


longer 


than 



iriooth or rugo 


lumen wide or narrow 


Bract, calyx & corolla. (Fig 


translucent. Distrib 


7. UNISERIATE HOOKED HAIR 


Compound. Body 


swollen at joint 


lumen variable; content translucent 


8. UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot : Simple. Body : Differentiated; snaiK 
shorter than head, rectangular, thin walled 
translucent; head 1-celled, large, capitate 
thin walled; content light yellow. Distrib 
leaf surface, bract, calyx & corolla. (Fig. 


9. BICELLULAR GLANDULAR CAPITATE HAIR 


talk 2 


Foot : Compound. Body : Differentiated,, 
celled, upper cell short, collared, lower, 
wide prominent & longer than breadth, late 
wAiis thin, smooth, content translucent 



lied, large, capitate, globose 


10. UNISEEIATE GLANDULAR CAPITATE HAIR 


talk 3-4 


Compound. Body •- Differei 
cells of unequal size 


hape 


gradually decreasing in size, 
thin, content translucent; h< 
content light yellow. Distrib 
calyx & corolla. (Fig. 430) 


Leaf lower s 


hows eight type of trichome 


1. UNICELLULAR CONICAL HAIR 


smooth, lumen narrow 
; Leaf lower surface 


margin 


2 . bicellulae aseptate flagellate hair 



aioiig^ 


tout 


lover ce 


narrow, 

v/alls thin. smooth 
r^t„vv.•ih : Corolla 


rectangular; upper cex. 
long;- lateral and cros; 
narrow; content opaque 


lumen 


bicellular conical hair 


: Simple. Body : Entxr«. 

longer than breadth; tiP i 
smooth, straight, joint 


Foot 


Stem 


lumen 


4. bicellular 


than 


traight 


mooth 


lucent 


content tran 


lumen w 


bract, caly>>^ 




UNISERIATE FILIFORM 


filiform 


Explanation of the figures of Plate 39, 
Trichomes from Various Plant parts. 


Figs. 42. 


430 : asEera. 


Fig. 421 
Figs. 422, 428 
Fig. 423 

Figs. 424, 42.5, 427, 430 
Fig. 426 
Fig. 429 


Leaf lower. 

Corolla. 

Calyx. 

Bract , 

Steni. 

Leaf uppcfr. 


Figs. 431 


438 : iinifoiia. 


Figs. 431, 435 
Figs. 432, 436 
Figs. 433, 434 
Fig. 437 
Fig. 438 


Calyx. 

Corolla. 

Stem. 

Leaf upper 
Bract. 





mm 


n 









lateral and cross walls thin, smooth, straight; lumen 

wide; content translucent. Distrib. : Calyx. (Fig. 

435) 

6. UNISERIATE ASEPTATE FLAGELLATE HAIR. 

Foot : Simple. Body : 3-6 celled, differentiated; 
lower most cell short, rectangular, thin walled; 
upper 2-3 cells long; middle cells, rectangular, thin 
walled; upper most cell flagellated narrowly 
elongated; lumen narrow; content translucent. 
Distrib. ■ Corolla. (Fig. 436) 

?. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot ; Simple. Body : Differentiated; stalk 1-celled 
wider than long and smaller than head, thin walled. 

content translucent; head 1 -celled, large, globose. 

, 1 i 11 ow. Oistyiib. * otciu, 

wall thin, content light yeiioxN. 

leaf, calyx & corolla. (Fig. «7) 

B. umSEBIATE GLANDOLAR CAPITATE HAIR. 

Foot ; Simple. Body ; Differentiated; stalk 3-4 
celled, cells of variable length, walls thin & 
smooth, content translucent;* head 1-celled, large, 
globosa, thin waned, content light yellow. Distrib. 



of trichome 


1 . UNICELLULAR PAPILLOSE HAIR 


Body 


Foot ; Simple 


cylindrical ; 
wide; content 


& elongated 


smooth; lumen 


Corolla (Fig 


Distrib 


2 . UNICELLULAR CONICAL HAIR. 

, ^.4-1 .f-f erect, conical; ceiia 

Foot : SiTOle. Body : stiff. 

, „ .-harply tapering; tip pointed; wall- 

elongated, sharply 

4-ir straight; lumen narrow; conten 
thick, smooth, straight, 

opaque. Distrib. •- Calyx. (Fig- 440) 

3 bicellolar aseptate flagellate hair. 

,.et : Hippie. Body ; 2-oeued, 

cell small, stout; upper cell very long, ^ 

4 wall^- thin, smooth, wavy; lumen narrow, 

tip pointed, walio 

. . ni-trib ; Calyx & corolla, 

content tranclucent, Di..trib. 
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4. BICELLULAR CYLINDRICAL HAIR. 

Foot ; Simple. Body ; 2-celled, long, cylindrical, 
cells longer than breadth, upper cell much longer 
than lower; tip obtuse; lateral and cross walls thin, 
smooth; lumen wide; content translucent. Distrib. 
Corolla. (Fig. 442) 

5. BICELLULAR CONICAL HAIR. 

Foot : Simple. Body : 2- celled, entire, long, 

conical; basal cell oblong, upper cell elongated and 
tapering; tip pointed; lateral walls thin, cross 
walls thin., smooth, or rugose, straight & swollen at 
joint; ; lumen wide; content translucent. Distrib. : 
Stem, petiole, leaf, bract, calyx & corolla. (Fig. 

443) 

6. BICELLULAR HOOKED HAIR. 

Foot Simple. Body : 2-celled, elongated, hooked; 
cells longer than breadth; tip pointed; lateral and 
cross walls thick, smooth or rugose, lumen wide; 
content translucent. Distrib. : Stem, petiole, leaf, 
bract and calyx. (Fig. 444) 


7. UNISERIATE FILIFORM HAIR. 
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Foot ■■ Simple. Body : 3-6 celled, elongated, 
filiform: cells longer than breadth; tip pointed; 
lateral and cross walls thin, rugose, swollen at 
joints; lumen narrow; content opaque. Ui-trib. 

corolla. (Fig. 445) 

8. Om SERI ATE SEPTATE FLAGELLATE HAIR. 

Foot: compound. Body: 3-6 celled. very long, 
flagellate; cells of varied length ^ narrow; ttp 
pointed, lateral walls thin, smooth, flagellate; 

calyx & corolla. (Fig 446) 

9. UNISERIATE CURVED HAIR. 

Foot: compound. Body: 3-5 celled, elongated, curved; 
cells longer than breadth & of equal length; tiP 

^ X, fv-ross walls thick, content opaque, 

pointed; lateral & cross waxx^b 

Distrib. (Fig 447) 

10. UNISERIATE HOOKED HAIR. 

j ■ar.Av celled, entire, hooked; cells 
Foot: Compound. Body- 3 

, 1 1 cihort and stout, >apper 

of varied length, basal cell short an 

pointed • lateral and cross walls 
cells long ; tip pointed , 

j. ■ ‘ a itaiftt ewollisn 5 lww**n n at row 
f,hlok lainoo'fth, j 



content translucent 


11. UNISERIATE ACUMINATE HAIR 


Body- 


Foot 


differentiated, acuminate; basal cei. 
erect, remaining cells narrowly elonj 
to a long pointed end; lateral & cro 


traight; lumen narrow 
Corolla. (Fig 449) 


12. PELTATE HAIR 


Multicellular 


Body 


circular 


outer & lateral waij-s. 

: leaf surface, bract, calyx. (Fig 450) 

13. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot: Simple. Body: Differentiated; stalk l-< 

short, wider than length, thin walled, 
translucent; head 1- celled, large, globose 
walled, content golden yellow . Distrib. 
petiole, ; leaf, bract, calyx, corolla, stamen 


451 ) 



14. BICELLULAR GLANDULAR CAPITATE BAIR. 

Foot.: Simple. Body ■- Differentiated; stalk 2, uellt-d, 
upper short, collared, lower cell long and prominent, 
lateral walls thin, smooth, content, translucent 
head 1-cel led, large, capitate, globular, wall thin 
content opaque. Distrib. : Petiole & leaf surface 


1. BICELLULAR CYLINDRICAL HAIR 


wide, longer than 


cylindrical 


lateral and cross walls thin, rugose, convex 
ted at joint; lumen wide; content hyaline 


Corolla. (Fig. 453) 


Distrib 


2. BICELLULAR CONICAL HAIR 


2-celled, conical, lower 

tapering 


Simple. Body 
dome shaped, upper 


Foot 
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poin-ted; lateral and cross walls thiri; 


rugose, 


convex, constricted at joint; lumen wide; content 


granulated yellowish. Distrib. 
bract. (Fig. 464) 


leaf surface & 


3. ONISERIATE ASEPTATE FLAGELLATE HAIR. 


Foot : Simple. Body : 3-14 celled, differentiated; 
stalk 2-13 celled, cells of varied length, lateral, 
and cross walls thin, rugose, lumen v/ide, content 
granulated yellow; terminal cell (head) 1- celled, 
narrowly elongated, flexuous, lumen varied, content 
granulated yellow. Distrib. : bract, calyx, (Fig. 455) 


4. UNISERIATE CONICAL HAIR. 


Foot : Simple. Body : 3-10 celled, conical; cells 
wider than length; tip pointed; lateral and cross 
walls thin, rugose, convex, constricted at joints; 


lumen v/ide; content opaque. Distrib. : Leaf-surf 
bract, calyx & corolla. (Fig. 466) 


ace. 


6. UNISERIATE HOOKED HAIR. 


Foot ; Compound. Body : 3-12 celled, long, hooked, 
cells of basal region wider than length & upper 
region cells long & tapering to a pointed tip*; 








‘ i* 4 


m 


!■■■■■■■ 






ui 
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lateral and cross walls thin, rugose, straig'ht, 
constricted at joint; lumen wide; content opaque. 
Distrib. : Stem, leaf, bract, calyx & corolla. (Fig. 
457) 

6. UNICELLULAR GLANDULAR CAPITATE HAIR. 

Foot ; Simple. Body : Differentiated; stalk 1-celled, 
short, collared, rectangular, thin walled, 
translucent; head 1-celled, capitate, globose, wall 
thin, content granulated yellow. Distrib. : Leaf- 
surface, bract, calyx, corolla. (Fig. 458) 

7. UNISERIATE GLANDULAR CAPITATE HAIR. 

Foot : Simple. Body : Differentiated; stalk 2-5 
celled, cells ovular, except upper short collar cell, 
wall thin, rugose, lumen wide, content opaque; head 
l~celled, capitate, thin walled, content yellowish. 
Distrib. : Bract, calyx, corolla stamen. (Fig. 459) 

It shows six type of triehomes (Plate 40 fig. 460- 


465 ) 
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1. UNISERIATE FILIFORM HAIR. 

Foot : Compound. Body : 3-12 celled, entire, very 
long, filiform; cells wider, long'er than breadth; 
except the terminal narrowly elongated cell; tip 
pointed; lateral and cross walls thin, rugose, 
straight, constricted at joint; lumen wide; content 
opaque. Distrib. ; Stern, petiole, leaf-surface, 
corolla. (Fig. 460) 

2. UNISERIATE SEPTATE FLAGELLATE HAIR. 

Foot : Simple. Body : 3-8 celled, elongated, 
flagellate; cells of varied length and shape, basal 
cell short &. wide, middle region cells longer than 
breadth, narrow and flagellate, terminal cell 
narrowly flagellate; tip sharply pointed; lateral and 
cross walls thin, rugose, wavy; lumen narrow, content 
opaque. Distrib. : calyx & corolla. (Fig. 461) 

3. UNISERIATE CURVED HAIR. 

Foot : Compound. Body : 3-6 celled, curved; cell 
wide, except terminal elongated; tip obtuse; lateral 
& cross walls thin, rugose, lumen wide, content 
opaque. Distrib. : Stem, petiole, leaf surface, 
bract, calyx & corolla. (Fig. 462) 
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UN I SERIATE HOOKED HAIR. 



Foot ; Compound. Body ■- 3-12 ceiiet 

hooked; cells longer than breadth, basa 


cux've 


con tent opaque 


g cells thin lumen 


UNICELLULAR GLANDULAR CAPITATE HAIR 


Foot ; Simple. Body 


than 


rounded , th i n 


head 1— celled, large 


lucent 


Stem 


.ntent yellowi 


UNISERIATE GLANDULAR CAPITATE HAIR 


than breadth 


lumen wide 


traight 


content opaque; ne 
:d, content yellowi 


Bract, 
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sent study n 


tribution o 


of 


ideration 


taken 


taxonomic signii-i-^^ 

& Chalk (1950) have rei 
of trichomes in Lamiact 
various workers (Singh 


the occurrence oi /-LO'k-- 
auding unioelluar types. 

1974; Gupta & Bhambie 
aa9 1984; Olowokudejo & 


Bosabalidis 


taxonomic 


Shetealo 19b«) — 

but not at family level, 
total number of 37 tricbcme 
/sd tvoesl & Glandular (3 t 


tudy ^ 


landular 


into 


mainly 


Non-glandular types 
msis number of 
-.o into Unicelluar, 


Oniseriate, uena.u.t., 
pes. Whereas, the Glandular 
into Uhioelluar glandular 



Bicellular glandular 
glandular capitate (Table 


The perusal ox lauicr^ v 

that most of the trichomes are present on both 
vegetative and floral parts, whu-it-a^, 
restricted to vegetative parts only. It is also 
interesting to note that some of the trichoma types 
are freely observed on stamen and gynoeoium of 
certain taxa and act as taxonomic marher. Some 

trichomes are common to most of the species while, 

-t-hP-ir distribution is 
others are not so common and their 

1 1 ^ = 3 'D 6 ci 6 s . For examplo 

recorded in only 1-5 specieo. 

onicellular glandular o„p:catu hairs are observed m 
47 species; Bicellular ; conical in 37 species, 
Bicellular hooked and Unicellular hooked both in 34 
species; unicellular papillose in 28 species, 
Unlsariate filiform and Uniseriate conical both in 2! 
species; Uniseriate curved in 22 species; Bioellula. 
glandular capitate and Uniseriate glandular capitate 
in 20 species. Whereas, Uniseriate aseptat 
flagel!ata. Uniseriate cylindrical. Uniseriat 

acerate are restricted to 6 of the taxa studied i 
the family Lamlaoeae. Other types restrict. 


taxa 


are - Unicellular arrect, Bicellular belemnoid 


and Uniseriate branched. Some types restricted to 2 
taxa are Unicellular toi'rulose, Bicellular curved, 
Bicellular acerate and Uniseriate furcate. Some of 
the trichoraes type are restricted to only 1 taxa 
provide a dis'tinct taxonomic aifc^ni f i canoe and help in 
differentiating’ a species, from the others ■viz., 
Unicellular acerate in L eucas urticaef oliaj_ 
Unicellular acuminate in bif lora . Unicellular 
curved in MiS£Q!fi£EiS hi,£l.Q£Sj dendroid forms in 
M er i andra feeagaleasis. Stellate bi radiate and 
Stellate tri radiate in Colebrookia oppos i t i f oli a . 
Large variety of trichorne types observed in 10 
species are - Pogostemon p 1 ectr anth o ides (16 types), 

■ Colebrookia oppositifolia ( 15 types ) , Leucas 
n epetaefol i a and Leonotis pepetaefQiia ( 14 type.s in 


each) , 


Scutellaria 


grossa 


O cimum 


k i 1 i mand s ch ar i cum (13 types in each), Leucas 
urticaef ol ia and Lj_ fci£iQra (12 types in each). 
Thymus s erpyllu m and Lsucas. cephalstus (11 types in 
each) followed by Elshaltaia strpbiiifSLaa. 

M i cr omeria b i£io£a^ capit ellata.L. Ca 1 ami ntha 

Uffibrosaj- Salyia piebeiSj- Leucas iiQQiiissimax. L^. 
stellige£a,^ L^ nutans , L.^. !Ba£tipicen.sis^ L^ as.pera 


h'vi' d' 



The genus QeiBUm is one of the important group 
of herhaoeous plants, yielding various essential oils 
esed by the industry. Metcalfe & Chalk (1950) have 
reported only one type of foliar appendage in Qpi«, 

uhereas. 3 types of foliar tricho.es i.e. Uniseriate 

T ^n-r Vulti-ellular pjlandular with une 
non -glandular, Kujbit. 

relied head and many celled head have been de.ori 

in Qiiimum baEiliHUm by Mathur (1961). Oupta and 

Studied 10 dermotypes of Qcimuffi 

A 16 type of trichomes. In pruoent 
observed lo 

iq tvpes of trichomes were observed, 
investigations 19 types oi 

out of which 16 were Non-glandular & 

Among 16 Non-glandular types Uniseriate forms are 
„ost common and followed by Unicellular 

types , In mimaadachariourn 

(13 types) are observed, while lowest 

are recorded^ oaaum (6 types). 

species of Ocimum i.e. 

^ ff r ^ tissim umx. 0.^ S.aQ.ctura aQd 
;how quite resemblance to each 
Uniseriate hooked 


(1978) 


Bhambie 


3 Glandular 


maximum number 


trichome types 
number of trichomes ; 

Ml +.h<=! considered 


T 1 i cum. Qj- ShQUS.*- 

0 . kii imandaetiaiiicum 


other in having Uniseriauc. 

«nd Uniseriate glandular c 
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parts. Further the presence Uniseriate conical and 
Unicellular glandular capitate type part-ioularly on 
the calyx of all the 5 species provide an additional 
point of similarity in trichome distribution. Other 
trichonie types are not so common and their 
distribution help in distinguishing these species. 

kilimandacharicum shows maximum similarity, to 
c anum in having additional common types i.e. 

Unicellular papillose. Unicellular dentate, 

Bicellular hooked, and to gratissimum in having 
additional common types of hairs i.e. Unicellular 
papillose, Bicellular conical and Bicellular hooked. 
O cimum ki 1 imand scharicum stands quite apart from 

remaining 4 species of Ocimum possessing 11 types of 
trichomes, particularly Bicellular glandular capitate 
on calyx and Peltate even on the corolla. 
and gra ti ss imurn can be distinguished from each 

other as former is the only species which does not 
•possess any trichomes on the inflorescence axis, 
bract, corolla, stamen and gynoecium. Moreover, the 
presence of Uniseriate hooked and Unicellular 

glandular capitate on the stem and Unicellular 

hooked, .Unicellular dentate, Bicellular hooked, 
alongwith Uniseriate conical, Uniseriate hooked and 



glandular capitate on 


from gratis si m um 


canum 


Bicellular conical and Uniseriate conical on corolla 
and Bicellular conical on stamen. Remaining species 
i.e. hasilicum is distinct in having Unicellular 
dentate, Bicellular curved, Bicellular belemnoid 
hairs and ' sanctum ; is distinct in having 
.. . ,, n' „ n ! [Iniseriate aseptate 


& Uniseriate glandular capitate, 
ve Q^: sanctum is further 

the rest in having Unicellular 
and Uniseriate glandular capitate 


distinguished from 
glandular capitate i 
hairs on the stamen 


Eauidua and Eubioundus are 
found oloeer to each other in having Bicellular 
hooked, Uniseriate conical 8. Uniseriate hooked type 

and these could easily be separated from others on 

the basis of other trlohome complements. The former 
species shows Bicellular hooked, Uniseriate filiform 
and unicellular glar^dular capitate trlohomes on 
gynoecium and the same types on ocrolla alongwith 
unicellular papillose, whereas, the latter shows 
Bicellular oylindrioal, Uniseriate curved and Peltate 



Xbe species of i-- 

seUiS have total tricho»,e types 
.pe::;vely. The t«a s.ovs tese.hlacce In presence 

■ Bioellular conical and Unicellular glan u 

• u oc; The formex* species due 

ipitate trichomes. Th ^ 

• 1 Ilniseriate branched. tina 

ieellular conxcal. Unx.ar 

■ 'llular glandular capitute oj 

nicelluiar 

niose and Uniseriate glandula 
inicellular papiUo&e ana 

n. can be separated troia 

japltate trichomes on oorol . 

u- rinicellular non-glandular 

latter in which Unicellu 
,i.o lacKing. Further, the presence of PdtaU 

rpes on various parts including corolla alongwi h 
U^liate conical types mahe . ^-e 

distinct from aesMa- 


T . A vandu l a burfflanni 


soTtie other 


form; 


forms 


from 
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Uniseriate hooked hairs on leaf margin & infl.axis. 

H. suaveolens in having Unicellular conical, 
Bicellular conical, Uniseriate filiform, Uniseriate 
conical, Unicellular glandular capitate & Uniseriate 
glandular capitate on calyx; Uniseriate aseptate 
flagellate, Unicellulai' glandular capitate &, 

Uniseriate glandular capitate hairs on corolla stands 
distinct from burmann i in having Unicellular 

papillose. Unicellular conical, Unicellular hcoked & 
Unicellular glandular capitate hairs on calyx; 

Unicellular conical & Unicellular torrulose on 

corolla (Table VIII). Thus the taxonomic distribution 
of particular trichomes become marker for the 
respective species. 

PogQstemon pi ectranth oides bearing the maximum 
variety of trichome types among the studied taxa of 
Lamiaceae: is observed similar to parvifiorus in 

Unicellular papillose. Unicellular flagellate, 

Bicellular aseptate flagellate, Bicellular hooked. 
Unicellular glandular capitate and Uniseriate 

glandular capitate. These two can be distinguished, 
viewing the occurrence of various types on the 
corolla i.e. Unicellular flagellate. Bicellular 


filiform, Uniseriate filiform, Uniseriate hooked & 
Uniseriafe glandular capitate in the former where 
as. Unicellular torrulose and Uniseriate acerate in 
the letter taxa. 

Co lebrpokia oppsitifolia bearing second largest 
variety of trichomes (15 types) among the studied 
taxa of Lamiaceae, reveals similarity from other in 
many forms. But the restricted occurrence of Stellate 
types ( Stellate bi radiate & Stellate tri radiate) and 
interesting distribution of Unicellular papillose. 
Unicellular flagellate. Unicellular conical on the 
gynoecium can prove the taxonomic identity of the 
trichome complex of this taxa. 

Trichomes studies have revealed that E ls h olt z ia 
po ly sta c hy a & E. strobilifer a are quite similar in 
having Bicellular conical, Bicellular hooked, 
Uniseriate curved, Uniseriate acuminate & Unicellular 
glandular capitate hairs. These two can , however^ be 
distinguished by the presence of Unicellular dentate 
& Uniseriate conical and specially Uniseriate 
branche^d in the former species and Unicellular 
conical, Uniseriate filiform, Uniseriate septate 


flagellate, Uniseriate hooked and Peltate 
latter species of Elsholtsia^ 


in one 


Similarly Mentha aryensis & spicata bearing 
6 & 5 types of trichomes are very close? in t Iva 

distribution of Peltate & Unicellular glandular 
capitate on the vegetative parts. The distribution of 
other forms particularly on floral parts provide a 
taxonomic importance of trichomic studies. From the 
floral parts of apyensis & spicata total 3 

types (Unicellular papillose, Bicellular conical & 
Uniseriate conical.) and 4 types (Unicellular 
papillose, Bicellular hooked. Peltate & Unicellular 
glandular capitate ) were recorded respectively. The 
distribution pattern of the particular trichome make 
them quite distinct from each other (Table VII & 

VIII). 


Origanum yulgare and Thymus gerpyl lum are 
related to each other and to some obher taxa as well 
in having Bicellular conical, Bicellular hooked, 

Uniseriate conical. Peltate & Unicellular glandular 

capitate ; but differ from other forms . The former 
is possessing Unicellular conical. 


species 



Unicellular curved, Uniseriate acuminate types 


and 


the latter Unicellular papillose, Unicellular 
torrulose, Bicellular filiform, Bicellular septate 
flagellate, Uniseriate filiform & Uniseriate hooked 
ones . 

Two species of Micromeria ViK. biilora & M_._ 
canitel lata sharing Unicellular hooked, Bicellular 
conical, Uniseriate conif'al. Unicellular glandular 
capitate lE'ommon types, show marked differences in 
other hair forms. Beside the common trichome types 
the presence of Unicellular conical, Unicellular 
curved, Unicellular dentate, Bicellular curved, 
Uniseriate hooked & Uniseriate acerate in the foi'mer 
species, and Unicellular papillose, Bicellular 

hooked, Uniseriate curved, Uniseriate acuminate, 

Peltate & Uniseriate glandular capitate in t.he latter 
species, make it quite distinct. 

The taxa oa 1 amintha umbroga &■ Meriandra 
beagaleasiai although are observed alike in 

possessing the Unicellular papillose, Bicellular 

conical .Unicellular glandular capitate & Uniseriate 
glandular capitate hairs, they show marked 





differences in other form of hair 


VIII). The former in bearing Bicellular hooked 


belemnoid 


Uniseriate hooked , Peltate & Unicellular glandular 


be ng alen si 


can further be 


abundance of Uniseriate furcate & Dendroid form; 


parts. Moreover, floral distribution of hair 


trichomic 


rernarkabl 


(Table VIII) of trichome 


identity i.e. 6 type 


recorded on the corolla of umbrosa and only 1 type 


in M^ bengalen 


Metcalfe and chalk (1950) have reported the 


occurrence of only Glandular trichome 


pecies of S al v ia . Wherea 


Singh et. al. (1974) reported 17 types (1 


glandular and 5 of Glandular type 


present study total 10 types belonging to 
Categories are recorded on the vegetative and 
parts of the 3 species of Salyia Vis. aoes 
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The d?.stribut ion of trichomes provide 
substantial criteria in distinguishing various 
species. The trichomes which are common to all the 
three species include Bicellular hooked, Unisex’iate 
conical, Uniseriate curved, Uniseriate hooked. 
Unicellular glandular capitate, Bicellular glandular 
capitate from the Non glandular and Glandular 
categories respectively. The remaining forms are 
confined to one or two species. S,_ co c cin a shows 
presence of Uniseriate filiform type on the 
vegetative and floral parts and Unicellular papillose 
on stamens, while Uniseriate glandular capitate is 
recorded in hia ns and plebeia . These two S,_ 
hi an s and plebei a could also be easily separated 
on the basis of other trichome compliments. The 
former shows Bicellular conical on leaf margins & 
calyx, Uniseriate conical and Uniseriate glandulai' 
capitate on stamens, where as the latter has 
Bicellular curved and Uniseriate acuminate on 
different organs. 

Species of Nepeta differ not only in the number 
of trichomes but also in qualitative characters. For 
examples N^. connata bears 9 type of trichomes, out of 



wruch 8~are Non glandular ' and 1-Glandular, while N^, 

hindogtana has 6-types(4 Non glandular & 2-Glandular9 
)• The former also shows distinctness in having 
Peltate hairs on the stamens. The tibtica 

bearing 5 Non glandular and all n i 


could 


from the 


Although the taxa Scutel laria 


Anisomele 


ind ic a, Brunei l a vu 


and Lam i urn album 


have been found 


trichoraes, yet they show marked differences 


triohome 


glandular capitate and Uniseriate glandular capitat 


filiform in A^ indica and only Unicellular flagellate 
in album put these three taxa quite significant 


stands quite apart from 


former ones in lacking trichome 


Further gro 



trichome 


all three type of glandular 


(i.e. Unicellular glandular capitate 


glandular capitate, Uniseriate glandular 


of L euca s have been 


Twelve 


Bicellular hooked type 


some trichomic forms 


observed common to all whereai 


are recorded in most of the species. For example 


filiform (except y rtis&sf SliS ) and Unicellular 


glandular capitate (except stelligera) have been 
found common to all 11 species . ■■ Bicellular 


conical, Uniseriate hooked, and bicellular glandular 


common 


in 7 species; and Unicellular papillose 


Bicellular filiform and Uniseriate curvevi in 


Unicellular. acerate. Unicellular arrect in L 
ur ti c aef olia ; Unicellular acuminate in biflora 


Bicellular septate 


and thus 


provided taxonomic identity to these taxa. Other 
rpmaininfi species of Leufias which also share common 


types may be separated on the basis of other trichome 
types and their specific organographic distribution. 
For example Lj. nepetaefolia . asp e ra and 

linifQiia show presence of Uniseriate glandular 
capitate but n eptaef olia can be distinguished from 

the rest having this form only on the vegetative 
parts. Further linifolia get separated by the 

presence of Unicellular conical, Bicellular conical 
& Bicellular hooked hair on bract and Bicellular 
aseptate flagellate and Uniseriate aseptate 
flagellate along with Unicellular glandular capitate 
& Uniseriate glandular capitate on corolla. 

Unicellular conical, Uniseriate filiform and 
Uniseriate hooked are the common form of trichomes 
and are Universally present in moll iss ima 

steiiigera L,. n utans L. ffiartinicens is along with 
other nine types. stelligera may be separated from 
remaining three having Peltate type on the calyx. 
nutans is characterised by the presence of 
Unicellular papillose & Uniseriate filiform on 
corolla. Unicellular papillose on stamens and 
Unicellular glandular capitate on gynoecium. 
mo llissima & L:^. martinicensis can also be separated 
from each other due to Bicellular acuminate & 




conical in the former and Unicellulai 


of trichome 


L. lana-ta having 9 type 


in having 


Yet former can 


common to both 


trichome 


distinguished from the latter having the presence o 
Bicellular filiform on petiole, leaves & calyx. 
Further pro cumbens stand quite distinguishable 

from 1 ana ta possessing Unicellular glandular 

capitate & Bicellular glandular capitate as 
additional types along with common Bicellular 
aseptate flagellate, Bicellular acuminate & 

Uniseriate filiform hairs. Thus the particular 
trichome becomes taxonomic marker for the respective 


quite 


number 


of trichomes vi 


Bicellular 
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flagellate, fJniseriate acuminate and Unicellular 
glandular capitate types on corolla (Table VIII) 
gives a taxonomic identity. 

Two species of A.iuga i.e. bractepsa & 
mac r osperma are observed similar in Uniseriate 
hooked. Unicellular glandular capitate & Uniseriate 
glandular capitate types. The presence of Bicellular 
cylindrical, Bicellular conical, Uniseriate aseptate 
flagellate, Uniseriate conical help to distinguish 
the former from the latter, which is lacking 
Unicellular & Bicellular forms but bears Uniseriate 
filiform, Uniseriate septate flagellate & Uniseriate 
curved on vegetative as wall as floral parts. 



tlQa=fiiaridiiia£ lime 
Unicellular papillose 
Unicellular flagellate 
Unicellular acerate 
Unicellular acuminate 
Unicellular conical 
Unicellular curved 
Unicellular hooked 
Unicellular dentate 
Unicellular torrulose 
Unicellular arrect 
Bicellular filiform 
E: ''.oil ar asoi' '■.ai t- flagellate 
Bicellular septate :^lagellate 
Bicellular cylindrical 
Bicellular conical 
Bicellular curved 
Bicellular hooked 
Bicellular acuminate 
Bicellular belemnoid 
Uniseriate filiform 
Uniseriate aseptate flagellate 
Uniseriate septate flagellate 
Uniseriate cylindrical 
Uniseriate conical 
Uniseriate curved 
Uniseriate hooked 
Uniseriate acerate 
Uniseriate acuminate 
Uniseriate furcate 
Uniseriate branched 
Dendroid 

Stellate biradiate 
Stellate triradiate 
Peltate 


Unicellular glandular capitate 
Bicellular glandular capitate 
Uniseriate glandular capitate 





01S. - VIII ' 

fAXA STEM 


COROLLA 


Ociiiw® 

tasilicum 


Ocirauffi 

canu0i 


Ociffium 

gratis 


iraurn 


Ocifflum 

sanctum 


Ocimum 
kilimancis 
char i cum 


Orthosiphon 
I pallidus 

:. eOrthosiphon 
rubicundus 


Plectranthu 

mollis 


AnisochilU! 

carnosus 


Lavandula 

burmanni 


Pogostemon 
parvif loruis 


Pogostemon 

plectran- 

thoides 


CMETEE Y 


QENESAL DISCOSSIOH 



GENERAL DISCUSSION 


The family Verbenaceae is predominantly a 
tropical and sub tropical family, comprising about 98 
genera and 2614 species. Where as Lamiaoea© is a 
large family of about 200 genera and 3200 species of 
cosmopolitan distribution (Lawrence 1957). Though 
Verbena family is generally accepted as belonging 
within the "Tubif lorae" and of close affinity to the 
Lamiaceae, Bessey (1915) separated the Lamiaceae and 
Verbenaceae (on the basis of zygomorphic corolla and 
gynocial characters) as a distinct order, the 
Lamiales. Bentham and Hooker ( 1862-1883 ) , Benson 


(1957), Takhtajan (1969), Cronquists (1968), 
Soo(1975), Dehlgren(1980) placed these families 
(Verbenaceae and Lamiaceae) in order Lamiales. 
Hallier (1905), Rendle (1925), Wettstein (1935) 
followed the Englarian's view that these families 
belong to the "Tubif lorae" . Hutchinson (1926) did 
likewise at first but in- 1948 he changed his 
-.1 «nd nlaced these families under a 


division i.e. Lignosae 


of Takhtajan’ s 


a new 




322 


classification has been published in which he 
separated Verbenaceae from Lamiales and placed it in 
the next order Scrophulariales. 

Hooker (1885) classified the family Verbenaceae 
and Lamiaceae into six and seven tribes respectively 
in his "Flora of British India" and some of the 
tribes of Lamiaceae were further subdivided into sub- 
tribes. 

The family Verbenaceae shows close relationship with 
Lamiaceae in bilabiate corolla, persistent calyx, 
inferior micropyle of the ovule. But the former 
family is distinguished from latter by the usually 
non-verticillate inflorescence, terminal style and 
undivided ovary. Further the sub-family Ajugoideae 


and Prostantheroideae 

of 

Lamiaceae 

resemble 

the 

Verbenaceae in that 

the 

style is 

terminal 

not 


gynobasic as in other mints; Likewise several 
Verbenaceous genera have a nearly gynobasic style. 
The presence of these and other intergrading 
characters makes it difficult, if no;: impossible, to 
separate all i members of one family from the other by 
any single characters or combination of characters 
and in most reliable keys artificial characters are 
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used ( Lawrence 1951 ). 

Hooker (1885) recognized 23 genera in 
Vorbenaceae, whereas Maheshwari (1963) recognized 16 
genera, Haines ( 1922) 17 genera, Duthie (1960) 11 

genera, Prain (1963) 17 genera. Saldnha & Nicolson 
(1976) 11 genera, Oommachan (1977) 12 genera. 

Similarly in Lamiaoeae^ Hooker (1885) included 55 
genera, Haines (1922) 25 genera, Duthie (1960) 24 

genera, Prain (1963) 26 genera, Saldnha & Nicolson 
(1976) 19 genera, Maheshwari (1963) 8 genera and 

Oommachan (1977) 13 genera. In the present 

investigation 35 species belonging to 15 genera of 
Verbenaoeao and 50 species belonging to 24 genera of 
Lamiaceae are considered for trichomic exploration to 
evaluate the taxonomic significance. 

During the last century considerable interest 
seems to have been created in the study of plant 
trichomes and recently extensive work has been done 
on different aspects of trichomes in many families. 
However these two families i.e. Verbenaoeae & 
Lamiaceae, barring a few publications on trichome 
morphology and their classification, much work has 
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not been done. 


The taxonomic value of trichomes are of 
special relevance in Verbenaoeae & Lamiaoeae, because 
of their wide distribution in almost all sorts of 
environmental condition. The observations about 
trichome structure and their organographic 
distribution as taxonomic marker are mostly 
fragmentary. (El-Gazzaar 1974, Ramayya 1977, Shah & 
Methew 1982b, Kaushal & Tripathi 1984). 

Metcalfe 8s chalk (1950) reported S^types of 
Non glandular and 2-types of Glandular trichomes in 
Yerbenaceae„ He further divided Non glandular hairs 
into 8-types, depending upon the number of cells and 
their shape. Among Glandular hairs categories were 
made considering small head consisting of one to few 
cells borne on stalk of variable length and short 
stalked, disk-shaped Multicellular glands. For the 
family hc' reported that Hairs are variable 
but offering valuable characters for the 
identification of genera and species. The occurrence 
together of diverse kinds of clothing hairs and 
characteristio, short stalked glands is 
characteristic of the whole family . 


He recorded 



three major types of Non-glandular hairs having 


Bicellular 


Tufted 


multicellular structure. Several forms of first two 


are also mentioned by hairs. Under Glandular 


considering number of 


head and stalk cells viz 


(a) Head Unicellular, stalk upto 3 cells long 


(b> Head Bicellular, shortly stalked 


(c) Head four celled, stalk short 


(d) Head eight celled, stalk usually very short 


(f) Head sixteen or more celled stalk short or long 


In the present study of 85 species belonging to 


39 genera of two families i.e. Verbenaceae and 


Lamiaoeae, total 42 -type of trichomes have been 


observed. Among these 7— Unicellular i.e. A2, A3 


A7, A8, A9 and S-Uniseriate forms i.e. E, G, K 


N in Non glandular category and "V" type in 


Glandular category in the Verbenaceae and 5 


Bicellular types i.e 





estaDiisnea in the present work. Occurrence of 
Bicellular forms in Verbenaceae and Unicellular form 
in Lamiaceae is an important feature as they have not 
been reported by Metcalfe & chalk ( 1950 ), However the 
Glandular forms observed in present study agree with 
"the observation of Metcalfe & chalk ( 1950) . It may be 
pointed out that some of the trichome types described 
in literature seem to be trichome complex rather than 
specific types. In present study such forms are 
considered to represent different trichome types. 
This approach is strengthened by the observation that 


form: 


distribution, (Table-IV & VIII). Out of 42 - type of 


and 37 - form in Lamiaceae. All these forms 


divided into two major categories i.e. Non glandular 


and Glandular. (Table XII) 


The Non glandular trichomes as shown in 


table XII are divided into Unicellular, Bicellular 


and Multicellular types, depending upon the number of 


forming the body of trichome. 'The Multicellular 


types are further distinguished into Uniseriate 


Dendroid, Stellate and Peltate forms. Unicellular 


trichomes are further classified into 11 — categories 



acuminate 


conical, curved, hooked, dentate, torrulose, arrect 


dolebrate) on the basis of the final form of the 


Bicellular hairs are not so common as 


filiform 


aseptate flagellate, septate flagellate, cylindrical 


curved, hooked, acuminate & belemnoid) 


Similarly Uniseriate forms are further classified 


filiform, aseptate flagellate 


into 13-types (viz 


cylindrical, conical, curved 


acuminate 


torrulose, falcate). Stellate types are divided into 


Dendroid 


category. Glandular form are divided into 4 —types 
(viz., Unicellular glandular capitate, Bicellular 
glandular capitate, Uniseriate glandular capitate & 
Dendroid glandular capitate). 


The classification of observed trichome 


the table XIl and the distribution 


in two families are shown 





The above distribution of Non glandular and 


Glandular trichome analysi 


clearly reveals that Non 


glandular type 


are raore in occurrence 


the Glandular ones 


A particular family can be distinguished on the 


hairs. Unicellular hairs are the common forms and 


frequently distributed on all the parts of taxa in 


both the families, except Unicellular arrect 


trichome 


Lamiaceae 


Both Verbenaceae & Lamiaceae exhibit similarity in 


majority of trichome types (via.^ 9-Unicellular 


A2, A3, A4, A5, A6, A7, A8, A9; 7-Bicellular 


B2, B4, B5, B6, B7, B9; 14-Multicellular including 


Trichome category 

Verbenaceae 

Lamiaceae 

Non glandular 

34 

34 

Glandular 

4 

3 



A Comparative data presentinfi 
similarity in the number of trichome types re 
on vegetative & floral parts is given below. 


Number of trichome 


Leaf lower 


Leaf margin 


Corolla 


Gynoecium 


Analysis of the trichome complement studies at 
family level reveals that some hairs may be present 
.. .K. .r.^etative as well as floral parts or only on 
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the vegetative or floral parts. In Verbenaceae F & J 
types are recorded on vegetative parts only & A9 on 
floral parts only, whereas, in Lamiaceae Q2 on 
vegetative & A4, A9 on floral parts only. Beside the 
common occurrence of trichome type, a restricted 
occurrence provides a taxonomic identification. It 
becomes much significant when they are restricted to 
a particular organ specially floral parts. 

It has already been established that hairs 

I 

often play very significant role in .taxonomic 
consideration, as they show very wide range of 
variation in their shape, size and hair base 
structure within a genus. But when they are of a 
characteristic form they can serve as a means of 
distinction among the species. 



From 

the foregoing observation it 

is 

clear 

that All, 

J, 

K, 0, 

Q2 and A3, A4, A6, P, 

Q1 

& Q2 

types of 

trichomes 

containing taxa are 

few 

in 


Verbenaceae and Lamiaceae respectively. 

In the family Verbenaceae hairs restricted 
in distribution are Unicellular dolebrate in taxa 
Lippia p odif lora. Uniseriate acerate in tiQimaitiQMia 
sanguinea . Uniseriate acuminate in Ensmaa Mightisaa, 



Unicellular acuminate in 


Unicel lular 


curved in Micromeria biflor a. Dendroid in Meriandra 


A number of excellent studies on various 


plant groups have attested the systematic importance 


of trichomes particularly when they are present on 


interesting data about the floral parts having 


than 


maximum 


floral whorls, particularly stan: 


icecium 


different taxa become quite identical from others 


bearing a particular trichome complex on these 


U, types on Gynoeciura of 7— taxa, were recorded 


on the stamen of 14 -taxa and Al, A2, A5 
Gynoecium of 3-taxa were observed. 
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ixteen taxa of both Verbenaceae i . e 


Thus 


significant from remaining consxderea taxa ox 
respective family possessing characteristic trichome 
types either on Stamen and Gynoecium or on Stamen or 
Gynoecium only. On the other hand common presence of 
maximum types of trichomes on the floral parts of the 
taxa of these two families further enhance the very 

close similarity in between them. 

'iac overall, outcome of -ohe present 

investigations support the view of Bentham & Hooker 
( 1950 ) who placed these two families very close to 
each other in their classification. However, some 
sort of distance on the basis of trichomic 
distinctions is suggested and as such the family 
Verbenaceae is placed under order Verbenales and 


under LaBieles 


In present study an atteiopt is made to draw 
triohomlo affinities in-between Verbenaceae & 
Lamiaoeae. Present fruitful investigation stress a 
need to undertake detailed studies involving larger 


334 



number ’ of species under each of the family from the 


view of trichome structure and distribution. Thus the 
results of the present taxonomic stuidy on trichomes 


contribution towards the goal of achieving 


Some noteworthy observation are given in 
Summary an4 Conclusion. On the basis of types of 
trichomes and their distribution a Key has also been 
devised to distinguish various taxa of the family 
Verbenaceae and Lamiaceae investigated and is given 
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table - XI 

^sm QE TBICHQME ^Igg^PERCENTAGE^QCCURM CS IM IHE 3MA 


trichome type 


CODE 


VERBENACEAE 


PRES- NO. OF 
ENCE TAXA 


% 


PRES- NO. OF 
ENCE TAXA 


LAM I ACE AE 


% 


Ron-glandular type 
Unicellular papillose A1 

Unicellular flagellate A2 

Unicellular acerate A3 

Unicellular acuminate A4 

Unicellular conical A5 

Unicellular curved A6 

Unicellular hooked A7 

Unicellular dentate AS 

Unicellular torrulose A9 

Unicellular arrect AlO 

Unicellular dolebrate All 

Bicellular filiform B1 

Bicellular aseptate flage. B2 

Bicellular septate flage, B3 

Bicellular cylindrical B4 

Bicellular conical B5 

Bicellular curved B6 

Bicellular hooked B7 

Bicellular acuminate B8 

Bicellular belemnoid B9 

Uniseriate filiform C 

Uniseriate aseptate flage. D 

Uniseriate septate flage. E 

Uniseriate cylindrical F 

Uniseriate conical G 

Uniseriate curved H 

Uniseriate hooked I 

Uniseriate acerate J 

Uniseriate acuminate K 

Uniseriate furcate L 

Uniseriate branched M 

Uniseriate torrulose N 

Uniseriate falcate 0 

Dendroid P 

Stellate bi radiate Q1 

Stellate triradiate Q2 

Stellate multiradiate Q3 

Peltate R 

Glandular Type 

Unicellular glandular capi. S 

Bicellular glandular capi. T 

Uniseriate glandular capi. U 

Dendroid glandular capi. V 

( + ) for Presence 


4 

17 

48.6 1 

4 

28 

56 

4- 

11 

31.4 I 

4 

8 

16 

+ 

4 

11.4 1 

4 

1 

2 


3 

8.6 ! 

4 

1 

2 

4- 

17 

48.6 j 

4 

24 

48 

+ 

8 

22.9 1 

4 

1 

2 

+ 

15 

42.9 1 

4 

8 

16 


4 

11.4 ! 

4 

10 

20 

+ 

2 

5.7 1 

4 

2 

4 

— 

-- 

— j 

4 

3 

6 

-I' 

1 

2.9 1 

- 


- 

•f 

6 

17.1 ! 

4 

9 

18 


8 

22.9 1 

4 

13 

26 

— 

— 

1 

4 

2 

4 


7 

20.0 1 

4 

8 

16 

4* 

12 

34.3 I 

4 

37 

74 

4- 

5 

14.3 I 

4 

2 

4 

4* 

16 

45.7 1 

4 

34 

68 

— 

— 

^ - j 

4 

6 

12 

4* 

2 

6.7 1 

4 

3 

6 

4- 

8 

22.9 1 

4 

25 

50 

4- 

6 

17. 1 1 

4 

5 

10 

4- 

11 

31.4 1 

4 

9 

18 

4- 

2 

5.7 1 

4 

5 

10 

4- 

8 

22.9 1 

4 

25 

50 

4- 

10 

28.6 1 

4 

22 

44 

Hh 

16 

45.7 1 

4 

34 

68 

4- 

1 

2.9 1 

4 

5 

10 

4* 

1 

2.9 1 

4 

7 

14 

4 

7 

20.0 1 

4 

2 

4 

4 

2 

5.7 ! 

4 

3 

6 

4 

2 

5.7 ! 

- 

— 

— 

4 

1 

2.9 1 

- 

— 

— 

4 

3 

8.6 1 

4 

1 

2 


•• 

- ~ 1 

4 

1 

2 

4 

1 

2.9 1 

4 

1 

2 

4 

2 

5.7 1 


- 

- 

4 

19 

54.3 1 

4 

15 

30 

4 

26 

74.3 i 

4 

47 

94 

4 

16 

45.7 1 

4 

20 

40 

4 

15 

42,9 1 

4 

20 

40 

4 

2 

5.7 1 


— . . 




— 




& 

( - 

> for 

Absence 
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TABLE - XII 

r!T.A SSIFlCATIQti QE mCHQMES QESEEYEe m EAMILX 
V SmaA !ZEAE ^ LaoIASi^ 


A. NON-GLANDULAR TRICHOMES 


Multicellular 


Bicellular 


Unicellular 


filiform 

aseptate flagellate 

septate flagellate 

cylindrical 

conical 

curved 

hooked 

acuminate 

belemnoid 


papillose 

flagellate 

acerate 

acuminate 

conical 

curved 

hooked 

dentate 

torrulose 

arrect 

dolebrate 


Dendroid 


birad iate 
tri radiate 
multiradiate 


filiform 

aseptate flagellate 

septate flagellate 

cylindrical 

conical 

curved 

hooked 

acerate 

acuminate 

furcate 

branched 

torrulose 

falcate 


B. GLANDULAR TRICHOMES 


Dendroid 


Bicellular 


Unicellular 


glandular 

capitate 


glandular 

capitate 


glandular 

capitate 


glandular 

capitate 
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CHAPTER - VI 


The present study is based on 85 species 
1 genera representing two families viz, 15 
S5 < 5 oeoies from Verbenaceae and 24 genera 


from Lamiaceae 


Verbenaceae is a large tropical and subtropioa 
family comprising about 98 genera and 2614 species. 

Whereas in Lamiaceae 200 genera and 3200 species 
represented cosmopolitan distribution (Lawrence 
1951), In India the family Verbenaceae and Lamiaceae 
are represented by 23 and 66 genera respectively 


These two families are not only important from 
the point of view of wild taxa which show great 
variation in morphological characters but also due to 
.„teresting medicinal. timbep and ornamental plants. 


morphological 


trichoraes 
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variation have been found to be an important tool in 
dealing with taxonomic problems and 
interrelationships of taxa. The families included in 
the present studies are known to be having great 
variety of trichomes. However work reported so for on 
the trichomes of these families is quite scanty. 

Hence the present studies on structure, 
Organographic distribution of vegetative as well as 
floral trichomes were taken in hand and the extent 
to which the result can be used in solving taxonomic 
problems within these families has been assessed. 

A total number of 42 type of trichomes are 
recorded. All of these form of hairs have been 
grouped into two main categories i.e., Non glandular 
(38 types) and Glandular (4 types). The Non glandular 
trichomes are divided into Unicellular (11 types), 
Bicellular (9 types) and Multicellular (depending 
upon the number of cells forming the body of 
trichome). The last category of hairs (Multicellular) 
further distinguished into Uniseriate (13 types), 
Stellate (3 types). Peltate and Dendroid types. 
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The Glandular trichomes are classified into 
Unicellular glandular capitate, Bicellular glandular 
capitate, Uniseriate glandular capitate and Dendroid 
glandular capitate. 

An occurrence of total trichome types in these 
families is given below : 


Trichome category Verbenaceae Lamiaceae 


Non glandular trichomes 34 
Glandular trichomes 4 


The above trichome analysis clearly reveals that 
Non glandular hairs are more common in occurrence 
than the Glandular ones. Further, the considered two 
fani\ilies are much similar in their trichome 
Complexes. 

The following conclusions based on the results 
of present study reveals taxonomic significance of 
trichomes in Verbenaceae and Lamiaceae. 

1. Among Non glandular category an observation of 
Bicellular form in Verbenaceae and Unicellular form 


34 

3 
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in Lamiaceae are most important because they were 


not reported by Metcalfe and chalk (1950). Fvirther 


forms in Unicellular types i.e 


form: 


i.e. D, F, K in the family Lamiaceae 


are newly recorded 


2. In Glandular category. Dendroid glandular capitate 
type is the new record in the Verbenaceae and it is 
nn the leaf upper surface of Callicarpa 


urface & corolla of 


lanata and on the leaf lower 


Tectona grand is 


Both Verbenaceae and Lamiaceae exhibit similarity in 
most of the trichome types (a) presence of 9 


Bicellular i.e 


Multicellular i.e 


of 3 - Glandular type 
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The considered families shows heterogeneity in some 
t-rictioraic form i.e. the family Verbenaceae lacking 
Unicellular arrect, Bicellular septate flagellate, 
Bicellular acuminate & Stellate biradiate and in 
Lamiaceae absence of Unicellular dolebrate, 
Uniseriate torrulose, Uniseriate falcate, Stellate 
multiradiate and Dendroid glandular capitate types. 


5. In the Non glandular category Unicellular hairs are 
most common and are observed on all the parts of the 
studied taxa except stamen & gynoecium where they are 
restricted in occurrence. Via., only Al, A2 & A5 
types on stamens and A2 type on gynoecium are 
observed in Verbenaceae. Similarly Al & A2 types on 
stamens and Al, A2 & A5 on gynoecium are recorded in 
the Lamiaceae. Among Unicellular category Papillose 
type is represented by maximum number of taxa of 
Verbenaceae and Lamiaceae ( 17 & 28 species 

respectively ). Some of the Unicellular forms are 
rather restricted in distribution and each observed 
in one species only. Such as Unicellular dolebrate in 
Lippia n odif lora of Verbenaceae whereas Unicellular 
acerate in Leucas urticaef olia . Unicellular acuminate 
in r.euoas bi_£l;,QEQ and. otiicellular curved in 
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Mi oromeria biflora of Lamiaceae. 

6. Bicellular conical and bicellular hooked appeared 
comparabively coiwnon, being present on 36 & 34 taxa 
of Lamiaceae and 12 & 16 taxa of Verbenaceae . 

7. Out of 18 - Multicellular trichome types, 14 - types 

are recorded in Verbenaceae, in which Peltate type is 
recorded in maximum number (19 species) followed by 
Uniseriate hooked (16 species). In Lamiaceae 15 
types of Multicellular trichomes are recorded. Among 
these Uniseriate hooked is observed in 34 species, 
followed by Uniseriate filiform & Uniseriate conical 
types each in 25 species. Some of the Multicellular 
forms are restricted in distribution and each 
observed in one species only.i.e., Uniseriate acerate 
in HoimskioMia sanguiasa, Uni seriate acuminate in 
Premna wightiana ^ Uniseriate falcate in Ourenfca 
PiymeiEi and Stellate triradiate in Qailicaiipa iaaata 
of Verbenaceae. In Lamiaceae, Dendroid type^j in 
Meciandr a beagaieQsis and St e 1 1 at e b i r ad i at e & 

triradiate types in QolebrQokia SEPOsitifolia are 
restricted in occurrence. 
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Total four types of Glandular hairs 
in -oreBent - . investigation and 


family Verbenaceae 


Dendroid glandular cap 


Among Glandular category, unice, 
is one of the most common 


occurring 


frequently on 


Lamiaceae ana 

Chalk (1950) have also 

characteristic type of 


family 


number of trichome types 
; as follow : EogOSteBQQ plgc 

P.nl cbrookia oppqsit if olia 


Similarly lo 


and Yif sx aismica 
red in family Verbenaceae 
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11, Trichome complements studie 


that most of the trichomes are recorded on both 


Some types are 


Such as in Verbenaceae Uniseriate cylindrical and 


Uni seriate acerate types are observed on vegetative 
parts only and Unicellular torrulose on floral parts 
only. In Lamiaceae Stellate triradiate are recorded 
on vegetative and Unicellular acuminate & Unicellular 
torrulose on floral parts only. 


on the gynoecium of 7 -taxa 


recorded j whereas in Lamiaceae Al, A2j B1 


C &. S on gynoecium 


recorded. The aforesaid types being present in 
various reticulate combinations in different taxa 
attested the systematic importance of themselves in 


Durenta Eiiiffiieri 



trichome 


Uniseriate falcate, Uniseriate acuminate Uni 


Mi!2£.QuieEia. 


Similarly CQlebrQQkia ckeqs. 


L . bi flor a and 


in Lamiaceae are distinct from 


idered taxa in posse 


Unicellular curved, Unicellular acerate 


form; 


Dendroid 


14. In family Verbenaceae - Lantana cainariLj. L^illdicaj. 
LiPEia iSeuiiQata^ L. n odiflora^ Verbena bonariensis 
are the species which lack Bicellular and 
Multicellular type of trichomes. Presence of only 
Peltate and Unicellular type of trichomes on all the 
parts of Verb ena officinalis prove taxonomic value of 
trichomes. Another interesting observations occurred 
in Nvctanthes a rbortristis where no Glandular forms 
are observed. Similarly ClerodendEQQ being 

absolutely glabrous, could also be identified on 
nf nnlv Peltate and Unicellular glandular 



15, Trichomic 


taxonomic 


Trichomic similarity at 


aceae and Lamiaceae are 
ilarity in Unicellular forms, 78% 
and Multicellular forms and 75% in 
A+ Overall trichome level these 


the family 


both in 


Glandular forms 
families exhibit 79* similarity 


APPENDIX - I 


lElfiiim MX m IBi; IMA m EAMIM 


iul.ir glandular capitate present. 
;t.;liular glandular capitate present 
Unicellular hooked present. 

4. Unicellular torrulose present . 
4. Unicellular torrulose absent. 



5. Uniseriate cylindrical present 

b. Uniseriate cylindrical absent. 

6. Unicellular flagilate present. 

7. Unicellular & Glandular on infl.axis present.... 

7. Unicellular & Glandular on infl.axis absent 

6. Unicellular flagillat© absent 

3. Unicellular hooked absent. 

8. Peltate present. 

9. Uniseriate glandular capitate present. 

10. Uniseriate furcate present 

10. Uniseriate furcate absent 

9, Uniseriate glandu. capitate absent 

8. peltate absent. 

11. Uniseriate curved present 

11. Uniseriate curved absent 

2. Bicellular glandular capitate absent. 

12. Uniseriate glandular capitate present, 

13. Peltate present. 

14. Uniseriate furcate present. 

15. Uniseriate aseptate flagellate present. 

16. Bicellular curved present 

16. Bicellular curved absent 

15. Uniseriate aseptate flagellate absent 

14. Uniseriate furcate absent. 

17. Multi-radiate type present 

17. Multi- radiate type absent. 

13. Peltate absent. 

18. Dendroid present 

18. Dendroid absent. 

19. Uniseriate sept. flagel late present 

19. Uniseriate sept, flagellate absent. 

20. Unicellular forms present 

20. Unicellular forms absent 

12. Uniseriate glandular capitate absent. 

2i. Uul^ c;ilui<ir taoxoLsi wat3! 

21 . Unicel lular dolebrate absent. 

22. Uniseriate sept, flagellate present 

22. Uniseriate sept . flagel late absent. 

23. Uniserite conical present. 

24 Bicellular filiform present 

24 Bicellular filiform absent .. 

23. Uniseriate conical absent. 

25. Uniseriate hooked & curved prsent 

25. Uniseriate hooked present . . . • . 

25. Peltate & Unic. glandu. capi . trichome present. 
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EEfiiaa latilQlia 
StashytanEfcieta iadica 


LMtana indlca 
LiEEia gemiaaia..- 
Vssbeaa bsaaciaasia- 


CJ §r.sdendron sp1 endens 

CaEiOEtexia aalliehiaaa 

Ecefflaa Migdtiaaa 
Smsliaa arfeanaa 


Glerodendron phlomld is 

H olmskioldia sanguinea 

- YsEbena bieiaaatifida 

- • Salli^aEEa macEQpEylia 

SaiiisaEEa laaata 

Yitsx agaua aaatua 

• ' Lantaaa camana 

Clerodend roa asEEatuifi 

• ' • ■ ■ LiEEia aadififina 

Yi£ex aeguade 


CigEadsadma maitisaea 

Clerodendraa fragxaaa 

ClarPdendEQQ inerioe 
Citaroaendron EsaieaiafeUI 




tihiidular capitate abuent. 

f.jipitata 

--r': 

'<;3 ' r.®^5Y-nid forms preseot . 

Uni seriate . -‘’-"I’ ' 'i- 

30. DniCO.'iat *_ capitate absen 

28. 

IV. rfU- 1, 

97 Bic. torrulose present.. .....-••• 

'1. ZlTJrlTe torruloae absent.... 

.jfi Paltatn absobt. ^ 

' '3-3. Dendroid absent & ^ ^ ^o^er surface. 







Appendix 




cellular Capitate present. 

5 "Sniseria?l glandular capitate present 
4 tolsSriale hooded present. 

5 Pelt-ate present. 

5’. Peltate absent. flagelle 


n -®.Xtraseptate flagellate 
Uniseriate a..ep defoliate 


present. 


aseptate flagellate absent. 
Uniseriate _ present. • , 

7. I'iaiseriate filit flagellate preseni 

Q n-ir^PiUular septare oKcont, 


ISllula? Sertare H^ellate absent. 

filifoCTi absent'* 

’• ^“"SrisSrtate aeSminate present 
9 - uSiStte acuminate absent, 




10 . Uniserx«uo — " ^ absent. 

rbfe£: 

Uniseriate glandular capitate sbs 

^^■,4®^UniSe?iat; acuminate vreseni. 
\l- acuminate absent. . 


IsT Uniseriate aoumina; 

13 . Uniseriate acumin 
Peltate absent. ^ 

14. Uniseriate cotrroal 


Uniseriate con^a .^^^ present. 

15 . papillose present. 

16 . Papillose absent., 

16. Unicellular ^K^pnt 

15. Bicellular ’ 

n« 4 cga-T’i ate conical 


Uniseriate J'^J^rpresent. 

I >7 Hni seriate nOOKcu r 


17. Uniseriare 

17 . «r>i?®tiate hooked ^sent 

fs: rcSiltl- fiUform absent 

■ llular *l“''^V^®j„l|?^oSitate present. 
Uniseriate glandular oapir 

; 0 . Peltate PT®®®"“ 3 „eptate flagellate ' 

21 . Uniseriate asept jj^^ellate absent... 

21. Uniseriate asepraiec 

20 . FelT-ate present 

92 Uniseriate , -Hhd^pnt. 

55 . Uniseriate "^J^/piSent. 

2S. UniBeriate ^ookea P ^ present. •■ 

24. Uniseriate J absent. 

24. Leptate flagellate 

!U ""UUUfUl afeSate flagellate 


iicUlular filiform presem 

Bicellular filiform absent, 
lular capitate'^ absent. 
iL,lular capitate present. 


flagellate present, 
flagellate absent. • 


riSsSlate conical present. 

Uniseriate lagellate present. 

;5. Uniseriate flagellate absent. 

^5 Uniseriate a-oCptate 



iComd . . , > 


26. Bi cellular filiform present. 

26. Bicellular filiform absent. 

23. Ilj'jiseriat.e hooked absent. 

27 . Uniseriate curved present 

27. Uniseriate curved absent. 

28. Dendroid present 

28. Dendroid absent....^ 

1 9 . Ur ir.eri.ate glandular capitate absent. 

29. Pelt. ate absent. 

30, Uniseriate hooked present. 

31 . Uniseriate conical present. 

32 . Uniseriate filiform present.. 

32. Uniseriate filiform absent,... 

31 . Uniseriate conical absent. 

33. Uniseriate septate flagellate present. 

34 . Uniseriate cylindrical present 

34. Uniseriate cylindrical absent 

33. Uniseriate septate flagellate absent , 

30. Uni seriate hooked absent. 

35 . Uni seriate acerate present 

35. Uniseriate acerate absent. 

36. Bicellular hooked present 

36. Bicel lular hooked absent 

29. Peltate absent. 

37 . Uniseriate hooked present. 

38. Bicellular belemnoid present 

38. Bicellular belemnoid absent. 

39, Uniseriate conical present. 

40. Unis, fijiform present. 

41 . Bicii'Tnlar cylindrical present 

41. Bicellular absent. 

^40. Unis, filiform absent. 

42. Bicellular curved present 

42. Bicellular curved absent. 

43. Unicellular hooked present... 

43. Unicellular hooked absent. 

44. Bicellular conical present. 

45. Uniseriate dentate present... 
45. Uniseriate dentate absent. . . . 

44. Bicellular conical absent 

39. Uniseriate conical absent. 

48. Uniseriate cylindrical present 

46. Uniseriate cylindrical absent. 

37. Uniseriate hooked absent. 

47. Uniseriate branched present 

47. Uniseriate branched absent 

1. Up.i cellular glandular capitate absent, 
rieeliulrir glatidular capitate present. 

46. Uiii :;eri ate glandular capitate present 

•'.6. Unicf'riate glandular capitate absent. 

‘t.l, i ’i: j luc- ' nt-e rcpt.ate flagellate present 

46. !.‘!i i mc' i ate septate flagellate absent 


■ $50 

^ hsix^omlm 

. Hyptjs sui>,Vftp| en s 
. MeciaMna lasytaleasia 

.Thymus aepKCil® 

. EisetnantbMs eestsa 

■ Uepeta cona^j^ 

• lishoiiaia, 

• Meatha spieatjft 

■ Leu o as 

. Origanum yuig&£S 
. Mentha a rvens j_s, 

j 

■* 

. Ocimu m basi 1 icu m 


Leucas bifl ora 
Ort hos in h on pallidug. 

Mi cro meria bif l.ora 

Oci mu m gratiss imum 


Br une i la vulgaris 
A nisochi l us carnosus 
Ocimum canum 

Le uc as nut ans 
Lamiu m albu m 

Els holt sia p oly s ta c hv a 
L avand u la bu rm an ni 


■ Nepeta hind os tana 

■ Leucas stel 1 jgera 
• Ortho s jpho n ru b icundus 
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